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Radiologic Evaluation and Intervention
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A optimal time windowel] scan®] 7}53}9] contrast extravasation 52 ac-
tive bleeding®] W7ol $-F3lctar &ed#] Qlvk HSF scan time?] 74 unstable EHA}of|A]
CTY F8&4<= S7HZ = Stk
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1. Hematoma or parenchymal contusion

Parenchymal contusion®|t} hematoma+= CTol|4] irregular low attenuation, = intermixed
high density area@ H.Qlt} Z7]oll= 7+ =717 AR F AAN A ZHE A A= acute
hematoma®] high density7} SlvhH X} Folx 4] WH o] attenuation 3 = 7|7} ZHAsla 7
Irol| = residual change$lo] €HAs] X -f-= )

Subcapsular hematoma+= right lobe2] anterolateral aspectE WA 7} &3}1A] HolH, liver
capsuleZ} parenchymaslo]ol| elliptic 3~ crescenticdt E O 2 Ho|3l, underlying liver mar-

gins indentation *=+= flatteningA] # A4 perihepatic fluid collection®} -+ 4 )}

2. Laceration

Liver laceratione CTollA] irregular linear = branching low attenuation area® UE}lLt},
Perihepatic and intraperitoneal blood”} &3] FHF=|™ o] 7]-%- hepatic capsule®] tearings 2]v|
gheh. Liver laceration®] 73-%-, 2L 91X|7F &4ke] 258} dlsol] WA3 43 JAIZE slem,
laceration®] hepatic vein¥} portal vein®] major branch”7}A| extension¥t 7% BITEZ X857}
A 7lsAo] oz FosloF 3} Liver laceration®] liver®] bare areaol] = 3t=l 7%

+ right retroperitoneum¥} IVC2] hematoma®} fluid, right adrenal and renal injury2} FHFZ]

o 4

} &3}A"}, hemoperitoneum< =-Zo]A] diagnostic peritoneal lavaget} Z-5-3}ollA] %1
stA] F& 4% 9lt}. Laceration®]| porta hepatis@ extensiondl= 7d-9-oll:= bile duct injury”}
o SHkE ™, Zol| biloma7} WS 7lgAde] 9lom @ Fo] ok St} Acute laceration
< sharp or jagged marging Hol=dl, HX XA margine] FEH YA round 2
oval configurations X4 F Q3 Hx =77} FolAm AR AL} £L post-traumatic

hepatic cystE JAET % Q)

3. Active bleeding

e T3 £Ho g BHEH X549 strong predictor® LeA Qo wlE surgical

< interventional management”} H Q3 A7o|t}. Angiographic embolization< blunt trauma$-
active bleeding®] X Foll QFAstx F¥}HQl W o 24, CTollA] active contrast material
extravasation®] UAAL} F2 vk ol glo] X E= FHol AlEE AF, olf Al¥E

ol gt
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4. Vascular injury

Major hepatic vein©|t} retrohepatic vena cava injury:= EE7]+= AR XHWAL & A=
dl, 53| vena cava injury®] 7% 90~100%°] = XA&S HQltlh Major hepatic vein
injurys= CToll 4] hepatic laceration = hematoma”} major hepatic vein®]t} IVCE extensiond}
E 4% oA dok &1 ™, major hepatic vein injuryZ} Q& A ZEA & gl vl F
=9 QAL 6.54l, hepatic arterial bleeding®] sHF 2 7l5A2 3.58] =vk d#A )
Retrohepatic vena cava injury= Z=&7]= 3FA|%F CTollA] hepatic laceration or hematoma”}
major hepatic vein®|t} IVCE extensiond}3l liver right lobe2] posterior aspect, lesser sac, dia-
phragm Aol E8o] = ¢ AT 4 vt Pseudoaneurysm-> hepatic arterial brancholl
shearing forceZ7} 7}l A A1}, lacerationo] &3-S 7FZ AT extensions}™ A HEAYIT} CTollA]
well-circumscribed, rounded high density focus@ X.©]™ low attenuation areaol] &J3A =& 4

of 9 % stk
5. Periportal low attenuation

Periportal low attenuation> portal vein 2! branches®} 383t low attenuation® 2 eI},
Trauma 3FA}ol|A]  periportal low attenuation< vigorous IV fluid administration, tension
pneumothorax, pericardiac tamponade 5-°ll4] central venous pressure”} “<%%]o] periportal lym-
phatic vesselse] ZAbxlo] vpeEbd = QA" lacerationol] Q1743 periportal low attenuations &

HEEl 23 o] periportal connective tissues dissectingdlo] A7 4 St}
6. Delayed complications

Complex liver injuryE 7FZ 3A}ollA] vl4EZ %59 A27} wolRlel wal delayed
complication®] HIE7} ZF7lslo]l 10~25%2] 3HAFAA yeEldcela G A 93, severe,
complex liver injuryS 7}2 3kA}ollA ] &3}A| Yeldrl. o|2]gt delayed complication®] %]
Foll 9lo] A interventional procedure’} 23+ J3-& sl o}

Delayed hemorrhage”} B3 X852 714 &3k complication® & HIE+E 1.7~59% A=
Z XH3= 3 v} Delayed hemorrhages= initial injury siteoll 4] laceration®] =Z7|7} ZF7}slA}
22 bilomas AFE pseudoaneurysm®| delayed formationZ} o] Qo o]Z 9l pa-
renchymal or subcapsular hematoma®] 7|7} Z7}sl7 v 32 intraperitoneal ruptures Qo2
T Stk o] ¥ o] HQ 3 hemoglobin level®] ZH4, $AEHF 552 w4, serial CT

ol| 4] parenchymal or subcapsular hematoma®] %7}, A& H.o]:= hemoperitoneum 5©°] 9l
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delayed hemorrhage®] 7}54

Abscesst= 0.6~4%°] BIERZ WAsly FEg W SAdlA] 7h EslA] Heolw u|
A X525 W 3AoAE EE HEE severe injuryol]l FHEEITE CTollA] parenchyma It
+ perihepatic space©ll well-circumscribed fluid collection© & UER}™ enhancing rime] 4=
A HE] air bubbles, air-fluid levele] E9H2 <= 9t} PCD7} Z34 o]t}

Posttraumatic hepatic arterial pseudoaneurysm% 1352 R3uxl= =5 complication® & =
Aol 9l 7% serial CToA] $-o13] WA=V % e}, A ZF4bo] ¢l pseudoaneurysm
% rupture®] f1¥o] ol WA= 7h-seH W] embolization 5o E X & dfof 3l =&
Al pseudoaneurysm®] duodenum®]i} bile ductZ rupture¥]©] melenalt} hemobilias Z:|T T%
et

Hepatic lacerationol| 4] 7] &3k E4of] 2]k bile leakage= - Z3}A|ut diF-E A$HH
olaL YA olo]A] F{ZF o] Xk sFANF Hioll E4do] UL bile leakaget A E
" biloma, bile peritonitiss2] H-2H-8-& X =% 9lr}. Biloma:= high grade liver injury 3}
Aol Al go] whAEle FFE- g A Zh @ £ F9lollA E45 hepatic paren-
chyma® bileo] X} leakage®|3 5 parenchyma®] A7} A7|M GAI =} CTollA intra-
parenchymal or perihepatic well-circumscribed, low attenuation collection® 2 e} HX} #
A A Aok CTollA @33 &4 95 whAsty] dE7] vl ol aspirationS Z biles =% 3}7
L} DISIDA scan ¥~ ERCPolA] leakageS &Qlsl 2% & 4= 9lr}l. ERCPOllA] leakage”}

gol=]™ diversion stent placementE A3 dtr}. tE-E bilomas A AZE 7|7} ZolA L A
g2 7] wigell F4el glow fEed FHARE &5, T2 ZdE QI3 HH T Sl v
AL ZEede] 9 AlEw PCDE Al#Y#iof k). Bile peritonitise 7l 2 7he] @@k &
& FHellA 57 HE bile leakage e ¢ WAstedl M, 57 &5 8 #% 59 F
A3} leukocytosis7} FHEE|W CTollA] 57} ol oHx] & F7} A &EHA Z7}staL peritone-

3
um] thickening@} enhancement’} )& wfl A = U}
Splenic Injury

Spleen< blunt abdominal trauma%tz}ollA] 7} &&}A] &4 W= 13 #A7]o]t}. Splenic
injuryoll et v}kl grading systemo] X]Foll A& 01 %,LX]‘%} &2 hemodynamically stable
Al A = v BREA 2 737F dWolEe] A3 . 3}A"F Active parenchymal and
subcapsular bleeding, splenic vascular injury (pseudoaneurysm, traumatic AV fistula), shattered
spleen (fragmentation into three or more section), active intraperitoneal bleeding®] U= 74+
BEH 25871 AE 7l5Alo] =0} surgery = splenic arteriography with embolizations

AP afjof she) AR A= CcTA&ZA Aglo] clinical instability”} HZE% X & gl gt
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G o|=eztel= FAE 9. MDCTY significant splenic injury ¥F73el] 3l accuracys=
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vascular injury 2! active bleeding
1. Hematoma and laceration

Splenic hematoma<= intraparenchymal - subcapsular location® 2 #Y7]3=tl] subcapsular he-
matoma’} T &3}t}. Subcapsular hematomat splenic capsuleZ} parenchyma*}°]°ﬂ elliptic or
lentiform shape®] fluid collection® &2 X o] splenic parenchyma® compressiondt = it}
Intraparenchymal hematoma+= parenchymalol| irregular high or low attenuation area® X.Qlt}.
Uncomplicated hematoma®] 7-§- A|7to| el we} =7]7} Zrolz|31 A2} attenuatin®] 4
3 tFEE 4~659kol]l AEbZIc)l. Splenic laceratione low attenuation®] sharply marginated
linear ¥ branching lesion® & e}, 2~3Y o|of] =7|7} Zrolx|x Hx} B-EslA

|31 complete resolutionoll= F~F-F/NLo] A=}

2. Posttraumatic vascular lesion and active bleeding

Pseudoaneurysm-> intraparenchymal splenic artery branch®] walloll =4o] & ofl HhAishm
posttraumatic AV fistulax 153k S} Zw Aojol] v]BAHQ] wFo] A whAstcl F
W 25 CTolA= eAg = 7% artery®} 10 HUo|W <] attenuations 7}%1
density, well-circumscribed round lesion® & e} angiography & Ale§sllof ¥ 4= Qlc},
A|d7] 4ol A= wash-out=]o] spelnic parenchyma®} Z7Au} 32 <F7b high attenuation-g
Holel o]2fgk vascular lesiono] EHHE 24219 739 gl 2A}oll w]3l surgical or angiog-
raphic intervention®] 74 o] 9.2u =t}

Spleen+> blunt trauma¥FA}e] CTOlA] active extravasations A|Y ol Ho|g #A7]o|r}.
Active extravasation< =A% H o]l A active bleedinge] Slth= F7©]™, intraparenchymal,
subcapsular or intraperitoneal locationol] E¥e] FZ% ZJA|Z QI3 irregular or linear high
attenuation area® UER}=d], A|d7] odAollA] high attenuatione] Fo} 3 =77} Frls}

7] wFoll pseudoaneurysm¥I} 3 4= Qi)
3. Post-traumatic splenic infarction

Impacti=7Fell sudden deceleration®] 912" splenic artery branch”} stretching®]©] focal inti-

mal tear”} A7|31 o]F <Ql3l] thrombosis7} Z|=]o] splenic parenchymal infarctiono] 272 <=
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Ak oIR8 Al gle] A Z717F FropAal s ] frE| A|RE =& A splenic abscess
PN

1} delayed rupture’} A7 4= Atk CTollA] splenic infarction spleen®] capsular surface©l]
baseE 7}Z well-defined, wedge-shaped low attenuation area® |BR=RTa=

Pancreatic Injury

Pancreas injury= blunt trauma®] 02~12%°ll4 HIE31 Jom 50~98%°lA t}& #A-7]9
E£4o] sHkEITE Pancreas injury= seat belts injuryt} direct blowell 2]3|4] 2§71t} Pancreas
injuryE JARteE Zlgkelr|= 3Ewl Z7)el peritoneal irritation signe] w|<FsE 797}
W3l serum amylase level = 2~48A| 7M7MAl= AAY 4 9lom AX|o] pancreas transaction
312}2] 30~35%0°l 4] serum amylase levele] ALY < 9lv}. Pancreas injury”} QA== 2%
CTE Al§dllof sl=dl &4 B 2 o] 912 CToNA pancreaste Aol AL subtledt H 3}
e HY = gk

Pancreas contusion<> focal or diffuse swellings %.©]%= low or mixed attenuation area® U}E}
o}, Pancreas laceration<> linear, irregular low attenuation areas® U}EFL}=U] transected pan-
creas”} fluidt} hematoma® H2]=|A] ¢ko™ pancreas transection= Zwtsl7] &AE + Arh
Pancreas laceration®] body and tail’*-$]oll4 AP diameter®] 50%°¢|4d-2 ™3l ductal disrup-
tiong 2|4 dloF kel CTollA pancreatic injuryE A| A= B|5o]% 2l A£7H O 2= anterior
pararenal fascia®] thickening, peripancreatic fluid or hemorrhagic infiltration, mesenteric vessels&
ulgb A4 3}FE = fluid or hemorrhage, lesser sac®]l} pancreas®} spelnic vein AFo]2] fluid S©]
At

Ascites/fHemoperitoneum

CTE A2 <ok intraperitoneal fluidi} hemoperltoneum«] Pih=s Oﬂ uf-$- =7+l

A 229 CTollA 479 5 L& hemoperitoneumo] §L3F o] £7HA F 9lom, o]
3k 74§ occult injury, 53| bowel and mesenteric injury®] 7}%*51 o] 7] whitoll FEfof 3k
57 W Aol sl HUE FAsH 7ol Ewo] 2 & Svdl =3t 559 74
- HU7} 0~15 HU, bile HUZF 0 &4 5 0 ©]3}, free blood 20~40 HU, clotted
blood= 40~70 HU, active bleedings WEFH= extravasated contrast material< {173t &3}
10 HUA X9 X2}o](130~200 HU)ES Heldtx d#x ) Hemoperitoneum% =45 75}7]
T ol 7k =2 attenuation®] blood7} = 7355 “sentinel clot sign”o| st &4
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Role of Follow-up CT in Trauma Patients

-

B2 X85 W2 blunt trauma 2HAFollA] follow-up CTA| el T3t guidelineo] s
A= ¢EA|TE clinically stable$kAFollA] follow-up CTE] &2 A& Zlog A7t=Elc) st
initial CToll4 complicated major hepatic injury”} %)= 73-%, intestinal and mesenteric injuryl}
pancreatic injury®] suspicion®] Q= 7A-F, FHFH HAGA 4oz 3R HHE ANE &
7] ¥F 45, X8 X% hemodynamic instability, peritonitis®] S W AZ7 A7 7,
hemoglobin/ hematocrit®] 747} WA ¥ 739 5 clinical deterioration®] Y+ A= 253
© 2 follow-up CTA|¥Y-S& I aljo} St} Complicated major hepatic injury ZFA}oll A= initial
injury® 7~10% Akolol| follow-up CTE A& @loF gtr}l. Follow-up CT= 42 X A4S
HolE 4 ded dHbH 2 Z hemoperitoneume 15 ©]W, subcapsular hematomat: 683,
laceration 35 o|Wloll X =™, hepatic parenchymal integrity= 483l ¥]&E¥c} whd

hematoma®} bilomat U A& = = Yo}

Embolization of the Bleeding in Trauma Patients

2 superselective embolizationgs o ZH =37 &
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Tdl 1He] bleeding focus”} A& 7d-$- superselective embolization

tlo N rlo
°
ofi
ro
ok
o,
N,
fqa
=
X

%] AU AlTdl o] 42 bleeding focus7} 95 73-$- main splenic arteryE large coilZ A4A

st WS A83sl=Hl o] spleen perfusion pressures Yol S FolHALE Y2
pressured] ZH-<=3}

o
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D2} & abscess FA S

A AT Axs Sl 93l 7= AU "ol <o 50% 7FF xkAskaL, i) single lobar

brancholl 4 %81 slv] AA&e] AT Fol ¥
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Pelvic traumaA| v} B]32AA)7], Tl PfpFol] E44o] & ok 53] 29 =42
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ALES Y3 7HE F o3} ke 59 E8-2 external pelvic fixationo]u} splint?h.o
2 37t 9 A9 gon, AEes Agsitlels B35 Aokz 23 dAg 2A
E& ALY} 23]8 tamponade effectS YHFOEAR] X Foll Asfsts 797} wrl uleba] o]
g Zdl FA¥ FutkxEl digke] FEEAo] transcatheter arterial embolizationS Ao Z
< E o9& T Q. FF % internal iliac arteryb]— 1 branch 9|4 o] WA

st 74971 w3l gelfoamo|t} coils ©]-8-3ll A embolizationgte}.



