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— Abstract —

Treatment Strategy of Transcatheter Arterial Embolization
after Pelvic CT Angiography in Traumatic Pelvic Hemorrhage
: A Single Regional Emergency Center s Experience

Yu Jin Lee, M.D., Hwan Jun Jae, M.D., Won Chul Cha, M.D., Jun Seok Seo, M.D.,
Hyo Cheol Kim, M.D.', Cheong-il Shin, M.D.!, Sang Do Shin, M.D.

Department of Emergency Medicine, Seoul National University Hospital,
Department of Radiology, Seoul National University Hospital

Purpose: This study was conducted to evaluate the effectiveness of the treatment strategy of transcatheter
arterial embolization after pelvic CT angiography (CTA) in cases of traumatic pelvic hemorrhage.

Methods: Thisis aretrospective analysis of pelvic hemorrhage patients who underwent transcatheter arterial
embolization after pelvic CTA at our regional emergency center during a 31-month period. We reviewed the
medical records and imagings of all these patients.

Results: Transcatheter arterial embolization was performed in 17 patients (M:F=7:10, mean age=53.9) who
underwent pelvic CTA for the evaluation of traumatic pelvic hemorrhage. Arterial bleeding was demonstrated
on pelvic CTA in al patients, and the combined injury was aso noted in 13 patients. The admission-to-CTA
time was 84.53+ 66.92 minutes, and the CTA-to-embolization time was 147.65+ 99.97 minutes. Extravasation
of contrast media or pseudoaneurysm was demonstrated on conventional angiography in al patients. Unilateral
iliac artery embolization was performed in 8 patients, and bilateral iliac artery embolization was performed in 9
patients. Additional embolizations other than in the iliac arteries were performed in 7 patients. Initial hemosta-
sis was achieved in 16 patients. One patient died of ongoing pelvic bleeding. Rebleeding occurred in only one
patient and hemostasis was achieved with the second embolization. Another patient died of intracranial and
facia bleeding in spite of pelvic hemostasis. The overall mortality was 11.8%, and there was no significant
adverse effects in the other patients.

Conclusion: Transcatheter arterial embolization after pelvic CTA is an effective treatment strategy in the
management of traumatic pelvic hemorrhage patients. (J Korean Soc Traumatol 2009;22:184-92)
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Fig. 1. CT shows active extravasation of the contrast media
(arrow) within the presacral hematoma.
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Fig. 2. Selective angiography of the anterior division of right
internal iliac artery shows multiple foci of the contrast
media extravasation (arrows).
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Fig. 3. Transcatheter arterial embolization of the anterior divi-
sion of right internal iliac artery was performed with
Gelfoam and NBCA. Stagnation of the contrast media
(arrow) is noted around the tip of the microcatheter.

— 186 —



—~
REEMEMGHMTRE o
\Z/aﬂo*eiu‘.rﬁn] =~ 3 M oor B AN o B N 1
= o) = 1 F=m <© o o o o] m X T B 1_./l.m.oouAl do & 1r]
_.Lmui:q WﬂroiuﬂAEﬂH:i duﬁa_\,mo%olpt BN T N =z ]CUWXHiﬂAIﬂﬂ I 1
qwﬂmgmua%qo_ AA.._HE)EMME#L‘_”V‘LQ‘_@LAT#T o‘mlrL\.El‘.L_%otﬂlmﬂ AHMMOMﬂLWﬁﬂW T
mwm«@%@&%zﬁi o T2 EEE ST iﬁ@mﬂﬂhi%iﬂTuﬂ chkE %
A T W T SER g FoX demp@X ol 5 O o WET X
SR o X o YW E D B o @ﬂ%nongaﬂb_f@n@%mv )
PRI NIRRT Y Corsmaraxdis TERFTITEeE 2Te
ged BT idmees LSS IS SRS L TIETaEspeies =
Koo R G = 2T @H%%ﬂﬂol%lﬂT@cgth}ﬁ%ﬂca i
W9%Em%&§%ﬂg %%ﬂ&mﬁ__%éﬁ%%%LATW@:A,%Caaﬂ%fr@_éo_azmommmﬁ !
@RMW%?X%&E% zamNroﬂmw_wa&mﬂﬁwiwﬁwlmeﬁaﬁﬂmu%ﬂw%ullxNroﬂ@ﬁrﬂ o
B cFw N _ X ge s ) R T N o] X oo N o . xﬂﬂaaﬂnm%%ﬁ%mﬁﬁ Cy
oo X Ee Y el I x5 ST R W M F o R o R S
N ol E;.A O# C..#\Lr ‘_@E_/Z_I‘Dl ‘LI.Oﬁ\l ‘le7_$ez — e E#E
= WﬁmﬂAﬂﬂﬂA‘mﬂmﬂﬁ‘uro»m@ﬂmMEo”ﬁﬁoﬂo_zﬁoTﬂHmATMHXﬂﬁVEW;LNFMﬂﬂaéemo7%E@mlm ™
N . o —_— . ° 7 f = !
Mra.m.e_eﬂwmaaﬂMo_oﬁ mﬂ%%i%%@é?%%ﬁﬂ_o.o_71ﬂ%oaafimm1.ﬂﬂ A
DA o o BB R G gy O M T oF K V@ﬂr@fr%:ﬁ%@@% 1%%
P Lﬁ}ﬂmﬂ_,o_zﬁ N e . oy R g o L - oy T = ™
TRy g L™ zx%%%a_@m%%ﬁi;%}a%mﬂmwﬂwea%.@mgﬂ%
SR R N i A e SR AT Y LR k
NEH X e w B S o ww ol R s BuamD Sd ©
Nro,_tioiofﬂﬂﬁjuoﬁwrzEHLLCE_E%IE .4iE4x_.x,_CﬁAT7mﬂ 5 o_Aﬂc._o = O o . o
as o uMLmL47iﬁ e aeﬁﬁoﬂlzﬁoﬁﬂ&@. SIS £ oo & o ™ ) o T E
Wﬂi%ﬂ@ﬁﬂﬁ%ﬁoﬂo_a mw%%pm»nomo)%ﬁwhMﬂ@%%ﬂﬂxﬂﬂr%%ﬂ@ﬂ@%ﬁA
o & %o oF op = L REE RSB o] " T
W T < fom d T BT T = 3 4 D m,ﬂogemlbwrlea%zL s T B
megﬂﬁﬂa_hwﬂmﬂhmmzeOMﬂH.W_Mm%JLUMNWWWU.NW_%%%%E&xoi@d.ﬂﬂ%ﬂ@%ﬂ%%@
"B A ﬂ‘_ieﬁoﬁﬁiwkﬂﬂwqﬁw%ﬂhl“ﬂﬂﬁ%oﬂﬂﬂ@@ﬁ% n_ﬁ]qe#e
_ % A I ﬁﬁanwﬁ%@ﬂmEﬂ.‘_ﬂl.nmﬁw‘MoEﬁAATn
AT4E410JL9 O.‘.E.E.AO <) = .q_\v_m )
¢3aoﬁmu:f£o“ TEw s R W CEE
Wz ® N T AT R BFET W
M@Mnoﬂr.m.Aﬂ mjmowo_aéﬂ%wj|l aﬁmmﬁﬂ,_%%ﬂ%ﬁ::.ﬂ -
B o5 o 2 oE g W R %%Jﬁ%%modve oA own = R EW PSR E dr o) BT T
8 < + R ﬂmieﬁ‘mﬂoﬂqelﬁrqAE ]uo_z_o&l }Aoﬂoxoﬂo»oL..JL&owo_ﬁxLZ
Eyﬁ%m&ﬁ% do oﬂﬁ%ynA,@wﬂﬁ oEOZT%%%M%ﬂ%%%#%wﬁd‘kﬁﬂBli_ﬂ%
= ~ P ) NE B o = Nl > oy 0q - R OB X N =
,en_HZLraoo‘ln,mﬂqﬁ#ako ‘mﬁﬁeCmﬂ © = X oz o P B o o H_T%ZMMOM%
S 3 = < o 00 i sal lﬂaﬂﬁ_sixu _, mo <A EREY S, Rt
4.%ﬂ.LA7.ﬁ_u1rﬂMAX My B° NﬁoMﬂE ™= = X Yo 5 2 =T 35 Fo °© = 5 o oF KX
S — )R AT 22 oti}u‘_t T W oy = 2 o,_.ﬁJo,aE 1r1.4o_03wmoﬂw
I T R R TR hr T e ESRSE PET T ey ] - IR T B
= g BT T B S e ® B SR ST RO W
L 3% %3 e CRRCe TE .4 ® S o T N e T = o gk T N I
- x = Hﬂn#_l_l‘m.o] = X 0 — =
%Mmﬂﬂwumﬂmw%_cx@_z_ﬂ%xZﬂer]moM ogxnopwiHﬂé]ﬁ%ﬂ%mﬂ%A%7mﬁﬂmxﬁn
ow V117}ﬁiﬁzoaﬂ%ﬁ}ﬂ o= 0 A - @ B9 T o o
n o KT =N RARNC) o o =r 5 il nH o %o T ELlElXﬂQ T
ATS_,L%aEEA 1_.1%Ur i .uwmaﬂlﬂl %Maggooﬂﬂ W o_mﬂwmom;o%mAA mﬁnfn71gé.ﬂr
X Rams® L PR g_omwaah;omag.ﬂo_eaaﬂwm@maﬂr éiii% X g 2 o
g OLMOM1ﬂ3a7k6mm~rA P ko ara P ] 5 W N R e
noy oW < X SRS 50 — W ol X i E M o peid mEo - w <
‘Anwmﬁ/amE,Al‘A.._ Hﬁné‘omo ﬂooT.mo‘UlO.W:im__.ﬂdqﬂdanhﬂ O_EWH__WIO_HT7WEO#HZT¢@EE__AE‘WZOg.mﬁ_u.nNE_.EQ.ﬂ_zT
ﬂz%#mﬂ%w&%mﬂﬁozﬂwﬂ&?ﬂgg @mﬁmﬂum%ﬂwp%ﬂ%Wﬂ%ﬁﬂnﬂﬁro_mamq.

- [ . /o ~— — Aj N o He f ! ~ o o =
WSdT & I I ammtyMﬁ%%lﬁ}@%lﬂmﬂﬁr;%w%%mﬂuﬁdg
._._lqOrﬂAﬁl._._%xm%_noo_loﬂrﬁio@ﬂ e NS NI TR S e o i R oy
mﬁ&o%5@%%@@%@*%@0imﬁmﬁ@ﬁmﬂ_iuﬂA M,mﬁe_nWﬂﬂﬂ.z ﬁ%o%?ﬂﬂm._ Mo ®° g g0 B%
y . —_ =S T o~ 0 K — .
ﬂmmmmawwwg%ﬁﬂ@ﬂgﬂw%ﬂﬂwﬁmgﬁ?@%ﬁ%14%@@wamJWWWﬁ
A T S @mo%pu%@%%_%{wo_%Wﬂ,z_;a%@%%owﬂ‘ﬂo_aﬁma%wrﬂmw I T
ﬂ%ﬁﬁﬁmﬁ%nﬁﬂﬁﬂ%@lm%ﬁﬁ_ﬂ%ﬂﬁoﬂfriﬁiﬁfgﬁqﬂ%ﬁoewmﬁgﬂﬂ

B = o WO E > o MiATE o= ;
A%ﬂ%@amm%ﬁ@ﬂWﬂﬂﬂ%%ﬂﬂﬂ@aﬂﬂ@%@hﬁ.g%@
S R rdmrRTE AT R R %@Eh@ﬂﬂr@1%
o;o_/‘,wmm_uﬂﬂ. iy ~ XY MM@.E.._»A
Z‘Dl 0
il TW P o
R

— 187 —



5 —

A 22 A A 2

— WA

aJn2e. 1jeus INWL) W IX0Id

ainigely sieus
eisipspesle ‘ainyoe.l
ON T 82t e € souoy paerpe ENquol. | PA ON 26T €21 419 o
enql} fewixold
ON 18¢ Wi T 6 - ON ON S0 *F4) d/€L 1
ON 09T L1T 514 8T - SOA ON €T g8 4/0L 14"
aJnjoel) INWa} BILeyd0gns
SOA 8¢ Tce L 0S 'aulds Jo aimdely lsing SOA ON LTT A N/LE €T
‘AlBLie [eisoaselul Jo Ainfu
xeJoylownaudowsH
SOA qee €8T ] 0S uonelopied 1oy SSA SOA S6'T T6 N/CS 4"
‘Anlut leppe|g
A €8 8T 59 62 qucin: opgeld A ON v20 61 w9 TI
SSA oce 0LT 0sT 9T ON ON 950 9'q N/8 (0]
aIMJelysnjos|few eIpe N
SOA ceT Ll i} 9T ‘81mdel} eyse|ngi4 SOA ON 8T 6'8 N/0S 6
‘ainidn. Jeppe|g
uolrRIe| BAIT
‘an1del) qry ‘uoisniuod Bun
ON 0L 1574 99¢ 99 ‘XeJoyiowreud SSA SOA QLT 1741 N/LE 8
‘ainizel) a|qipue N
‘eworewesy eInpgns
ON 80T v9 v 65 Lo e A A AN VT OWEE L
ainidnu o1irrwWBeIYde1g
ON TOT 88 €l I ‘afileyiowsy plouyderegng SSA ON TL0 LET 4/29 9
‘8ini3ely TO pue |Inis
A 2Te €T 6c sz O e bung e A ON 280 ZIL 4L S
ON 65T cL /8 e ainoel} Inway uado SSA SOA er't T€EeT /Y 14
Ainful JepIn pue seppe|g
SOA 89¢€ T6¢ Ll .S ‘xeJoyiowneudowsH SOA SOA 6ET L0T 4/87 €
‘U0 e
ON 4V 09 £ 9T - SA ON 7T 4" 4/0¢ 4
SOA e 84T €8 I uoleede| BAIN SSA SSA €T 26 4/1¢ T
awn awin awn V19 0l 9100S ainoel) BHWW/4H aH XS/
AyrdonBeop  uonezijogue  uoleZIOOQWe  yossiupy — AleAeS Ainfur pauiguiod JIApd  Uomegniuj Xapul Eenu| sby  ON
0} UoSss|WpyY 0l V10 o Ainluj . Yoous B

Solislieizereyo Juslled T alqe L

— 188 —



ain|ey uebloniniy

yresp skep v 14 14 ON ON ON an|f+weoip LT Aovie Jel|1 euslul ylog LT
ARk plows) deap
pab.reyosia 9. L ON ON A weoyp9 1 421 JO youelq e nasnw pue Ao)e
fean|B Joredns Jo youeiq [Isia a7
Bjsuei] 4 0 ON ON A an|o 0 Apre jean|6 Joteul Wby GT
AB1Ie Xa|Junai [eiowl) eipsw
Bjsuel] 6 L ON ON A weojpo € B pue AL Jel|l euiul b 2
Aiorie Jel|l feuslul 1o pue
pabreyosia ze 9T ON ON SOA weoyp9 T A1 jesdes pRR|IYBI
‘AieVie [e1S00BIUI YIZT ' YITT 197 €T
BuRl| 76 76 ON ON SOA weoyp 12 Aovie Jel|1 euslul ylog ra
Buel| 4 6 ON SOA A weoyp9 Gl Aiovie el feuksiul ylog 1T
ALl elows) dsap pue
Bjsuei] 1% 0 ON ON A weojpo € A1 jean|b Jousdns 161y 0T
‘Aiorre fean|b Jotsjul ybry
Buel| otT S ON ON A [100+We0} PO 12 Aiove Zel|1 euRul YOI 6
AR [1Jes piw pue A olleday
Bsuel| € € ON ON A weoyp9 8T ‘Aiovie Jel|| uRWI Yiog 8
afieyioway eIURIIRNUI
Unm Buipsa|q feioejoiueld Aiope o111se6108 JoLejul b 9
‘Uresp shep z z T ON A weoyp9 o Aoy Jel|1 eusoul yiog L
UOSIAIP JoLRILR AlBLie Jel|l [eueiul
Bsuel| 9T 1T ON ON A weoyp9 8 1o ® Al dell eueiul by 9
Koy requuni yiy by 79
Bsuel| 12 0T ON ON A weoyp9 6 Asovie Jel|l euselul yiog S
pabireyosia €T 9T ON ON A anib + weoypo 9T Aioye Jel|l euiul 1YG Y 14
Aive epuspnd By 79
pab.reyosia 79 9T ON ON A weoyp9 12 Asovie Jel|l euselul yiog €
pabireyosia 6vT € ON ON A weoyp9 L Aiovee [epuspnd feuseiul 4o 4
Bsuel| zs € ON ON SOA weoyp 1T Kiove [eides Rl YO T
aWooINO Rep fep uoleo Buipa SS900NS [E0=)=00 uosnjsuel] Aiele pozijoguig ON
uoss|wpy ge] -1|dwo) 2|pd [ea1uyY23 | oljoquig ogd

Sjueited 8y} JO BLWIOJINO [EOIUIND Z3|qe L

— 189 —



o —

A 22 A A 2

— tasl 4 ee A

zo] 7F LAt Table 3).
ISS7} 247k 599} 422

B

Al
=

[e]
5+

Poz g2 a7
o)
=

¥ 23217£14775

3

S @
L.

7HA 288 Az

Aot v

-

O

o

ol
N

vl

"
ol

el

2~
I

3]

tol WA w2 Al Al E e

3|

g

HARE 9

9

ATH(Table 3).

pul

R SEE R P

Al sl oF
AFE 11562047 ojleH, 1159 3AolA 09

b
~
Nr

HARE o] 11%g9] &

9|

A Hep it

"

Fefell A B EH e, 1

o
mJ

B
7K

Mo
B

HAe] AR AFEANA A&H9
A 2 SR, RBY RHET A g A 5

AN

i~

o] AFHULY(22-23) ¥ <A

I

9|

2 39

s

K
el
Nd

pu—

o)

el
.&.E
ol
Mo

1»_A|O

o

-
=~
<

o

!

ANE &I 95724}

ket

F Jon oy AfdA 85~100%% H

el gAeln QA

B%=Z A= ALt

olJ

Mo

IR

I

RN LT

5]

24 Pt

=

MEE A%

7t

o

HAl e get o e

S

Sol i g ol

el
-ZT-C
o
)

gl

o
bl
o

o)

{o2 dolA Sle oY ¥4 g W

SRR

=
o

]ﬂ.

Hw

M

!l

F97F o 3l

o =€

)

il

T
M 3
X ol
B
| ﬂAlL
Bl =
=
A o
T T
%o Joj-
G
N
3
CEL
© 1
. T
zm
T N
A
B o
= ™
s
O
oF o
- M
wX
il
—_ X
<X~
2y
2 X
3
e
w
ok
T
Ty
) o
B Jo
o~
o] —
G
X
ol <
-
T o

)

&

o

Ago] NBHYL, ]

A

el

—
fie)

l9th H I1SSE 34 94+172 9o

& ISSE AlES

11 9

5]

Table 3. Analysis of different pelvic arterial embolization studies

Mortality (%)

Transfusion Injury severity
score

before embolization (U)

Timeto
embolization(min)

Year

Study

11.3

2640

6

1995
1998

2000
2002

Piotin et al.(24)
Perez et al.(25)

25

36.4

10.6

342

45
43

29
34

14

300
222

20
23

Hamill et al.(26)
Cook et a.(27)

36
12.9
24
18.6

39
291
245

12
43
16.9

283
188.2

25
24
25

2005
2005
2007

Shapiro et al.(29)
Karen et al.(6)
Fang et al.(30)

Fangio et a.(28)
Our study

29.6

466
232

140

2009

11.8

34.9

7.1

17
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