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Prognostic Factors in Patients Who Performed Angiographic Embolization
for the Bleeding from Injury of the Intraabdominal Organ and Pelvic Area

Jin Ho Lee, M.D., Ji Young Jang, M.D., Hong jin Shim, M.D., Jae Gil Lee, M.D., Ph.D.

Department of Surgery, Yonsei University, College of Medicine, Seoul, Korea

Purpose: In patients with traumatic hemoperitoneum or pelvic bone fracture who underwent angiography
and embolization, we want to find the prognostic factors related with mortality.

Methods: Patients(333 patients) who visited our hospital with traumatic injury from March 2008 to April
2012 were included in this study. Only 37 patients with traumatic hemoperitoneum or pelvic bone fracture
underwent angiography and embolization. A retrospective review was conducted, and Glasgow coma scale
(GCS), Revised trauma score (RTS), Injury severity score (ISS), initia laboratory finding and time interval, the
amount of transfusion from the arrival at the ER to the start of embolization, and the vital signs before and after
procedure were checked. Stastical analysis was conducted using the Chi square and Mann-Whitney U test.

Results: In univariate analysis, the amount of transfusion, the base deficit before procedure, the systolic
blood pressure before and after the procedure, the GCS, the RTS and the 1SS were significantly associated with
prognosis. In the multivariate analysis, the 1SS and the base deficit had significant association with prognosis.
Of the 37 patients who underwent angiography and embolization, 31 patients needed not additional procedure
(Group A) while the other 6 patients needed an additional procedure (Group B). After procedure, a statistically
significant higher blood pressure was observed in Group A than in Group B. Asto the difference in blood pres-
sure before and after the procedure, a statistically significant decrease in systolic blood pressure was observed
in Group B, but an increase was observed in Group A.

Conclusion: In traumatic hemoperitoneum or pelvic bone fracture patients who underwent angiography and
embolization, GCS, ISS, RTS, transfusion amount before the procedure, initial base deficit and systolic blood
pressure were factors related to mortality. When patients who underwent angiography and embolization only
were compared with patients who underwent re-embolization or additional procedure after the first emboliza-
tion, an increase in systolic blood pressure after embolization was a prognostic factor for successful control of
bleeding. (J Traumalnj 2012;25:166-171)
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2008 395-E 2012 4474 AA TN A ETEA W

g 555 #dl7] 18 GCS (Glasgow coma scale),
RTS (Revised Trauma Score)®} ISS (Injury Severity
Score) & FsttE 27] EAAA A(EA 4, 4,
PT/aPTT, AST/ALT, BUN/Creatinine), %

23A A3(PH, |7175) & #4300, &
FE 3 el AlFE AZA RoH F54E
9F(Packed Red Cell Unit), W¢A] EHAZ(o]27], &

7B R AN AE NDAF BHYF A
S [ex]

S B3R FY 2de T FU Aoy FES A
5 U F(Group A)F F7F Ales AldsAE

EA B2 SPSS version 20.0(SPSS inc, Chicago, IL,
Nom wE NS Jlo] AFHA A
Mann-Whitney U A& E3 A, opa S &
bF IAENE T3 A o 52 pwkol
=]

olate) w2 A elsar

A 377 Fate] A AW 5151984 H o, Tt
7F 259 (676%) 1Atk W9 $ 59 AAE 749 A8
AZHE Sotgh 274(46-1332) HolQith FriH e E AAde
oy MEEE A T2 FAE 69(162%)019oH, A
AEs Ag B2 32k F 8% (216%) 0] APgEtaith Al
A4 T 1S A 1164A A¥FoE Ao,
UmA 78 wF 26+18U Tl Alaelith F3kapa

NPV gk 7(0-235)Y, HY AJNTE FUHt
25(5-235)delqth WhAl 43 =7 S 985+

268 mmHg, WU 1073]/201%03 924 dEl= GCSE
Z435t9o Ha 11045280tk AEAF Ao <3
&2Fo] 209 (54.1%) 01 o, Hidol 1278 (324%), 183
LEHFO|Y 2 A ARAL7F 5% (135%) ol ATk, At T
T+ RTS9F ISS7} zHzb 58842067, 3157+14.154 9]
&4 da2 FEFHe] £4
HoA 2ol AAL A-¢7F 144l A
W (celiac trunk) ] 4] 5of, AA7F
5 e 54193, v BEA 7L 44 ), 4e]
A= F 2 o)A Edo] 1% ATHTable 1).
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=90 ™ (10414279 vs, 779+302 mmHg, p=0015). A&
A5 £%7] IYgn AEF(1122+279 mmHg)o] A
(8851284 mmHg)ol| Blal &9lstA =UTHp=0.039).
I8 Ale A9 oy] sk, Avge T 27kl
ztol7b QAT A& A$e] £57] P4 p=0928), 4
WA (p=0170)% F o ZFe] Fols HolA ghytrh
GCSE M ZEFo] 123443, AbEFo] 6+560 8 AZEF
A =R (p=0002). 27 XA Ao A FIRF
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(base deficit) S Ald+(104+4.6)©

AEL(45+£30) Btk

frolatA =4 o (p=0001), & @*Véﬂr =R Bl
¥ PH, PT/aPTT, AST/ALT, BUN/Creatinine) || * —E i}

Ak YAtk A% A HAT FPFS AEZ

unit) Bok AP (13.049.9 unit) 1A 2w A “‘%E‘r

F

o
\]
QO

(p=0047), RTS9} ISSE AET BrTH(64%14, 273+111),
AP (40430, 471+137)0] T =%tH(p=0019, p<0.001)

(Table 1).

WA BN FAHOE %9 Sgd W
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Table 1. Clinical Variables Associated with Mortality

— Journal of Trauma and Injury Vol. 25, No. 4 —

A9 z—]sﬂq_ FyE A&

O

, GCS, RTS ¥ ISS
ool 5 209 S0l 3= Ao

MFE HE gerol

Survivor (N=29) Non-survivor (N=8) p-value
Male, N (%) 22 (88.0) 3(12.0) 0.083
Age 51.1+19.8 53.25+21.1 0.786
Injury area, N (%) 0.561*
Iliac artery & branch 10 (41.7) 4 (50.0)
Celiac& SMA branch 10 (41.7) 4 (50.0)
Both 4(16.7) 0( 0.0
Timeinterval from ER arrival (min) 436.1+388.1 399.3+286.6 0.841
Additional procedure, N (%) 0.591*
Yes 4(13.8) 2(25.0)
No 25 (86.2) 6 (75.0)
Vital sign
SBP initia (mmHg) 104.1+23.3 77.9+30.2 0.015
Post (mmHg) 112.2+27.9 88.5+28.4 0.039
Gap (mmHg) 8.1+23.2 10.6+27.1 0.928
DBP initid (mmHg) 60.5+11.7 49.4+145 0.086
Post (mmHg) 68.0+16.4 56.3+18.4 0.094
Gap (mmHg) 76+151 6.9+154 0.786
PR initial (/min) 102.5+21.4 123.6+35.9 0.148
Post (/min) 101.1+23.6 101.6+27.1 0.899
Gap (/min) -1.4+175 -22.0+36.6 0.170
ABGA
PH 7.39+0.07 7.26+0.16 0.060
Base deficit 45+3.0 10.4+4.6 0.001
Initial laboratory findings
Hb (mmHg) 124+22 11.3+26 0.207
Platelet (1000/mn?) 242.1+14 204.8+57.6 0.135
PT (sec) 119+14 155+6.5 0.155
aPTT (sec) 30.0+7.2 43.8+224 0.230
AST (1U/L) 195.9+228.1 102.5+434 0.825
ALT (IU/L) 133.2+185.4 66.1+37.4 0.941
BUN (mg/dL) 16.6+5.5 15.3+33 0.782
Creatinine (mg/dL) 1.10+0.46 1.07+£0.37 0.782
Transfusion (Unit) 5.7+5.9 13.0+9.9 0.047
Glasgow Comascale 12.3+4.3 6+5.6 0.002
Revised Trauma Score 64+14 4.0+3.0 0.019
Injury Severity Score 27.3+111 47.1+13.7 <0.001

SBP: systolic blood pressure, DBP: diastolic blood pressure, PR: pulse rate, Hb: hemoglobin, PT: prothrombin time, aPTT: activated

partial thromboplastin time, AST: aspartate aminotransferase, ALT: alanine aminotransferase, BUN: blood urea nitrogen

* Result of Fisher's exact test
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B (897277 mmHg) Bt} SAHSZ {FsiA =%tk W AAES e T X&F EFo] o] 10417 T
(p=001). Al& A9 F=7] 4Aols ATC] 122+ H UAZ 59 A9 7t AAES A8 U A Solth
239 mmHg 9T, BZ#E -97+117 mmHgE AA|&EL 6

A g B F95HA s A=t =39 v, o &

(p=001) (Table 2). F7} Al&g Al o2 82 69 Z,
s F7h SFNBES VUL 19 FHHA AAdE B AL 197299 Margoles 5ol Z FAZ
< WYHFig 1). &7 MEES F7HHSE AF T2 g Eo] d AE HHORE AP AL BT o]F
A F 3> = AR e, T xgs HdeE 53 2w B4 o3t 299 A5 YHoE Fed
T FYFAE A ALy NEA MEEs F Az tlEo] HlgEd A5 3 F& @ Frh(1-3)
d AT BRe ¥ R9E Brauon 29e 4 59U AHEe 270 22ET e dBAL ol AP
A7 Bl B4 R 2L ANEE AYF £ R AYse WHoE wud iRdoR YL NPT F
Aesee Bo FHFS AAa BPSAT AdE sl A 2R 2P Fne) ¥ e
F Eb ANES W AL T FUE S UAETE Ao 9AHOR NAske 497t ol Atk 1
Table 2. Clinical Variables Associated with Additional Intervention
Group A Group B
Embolization only (N=31) Additional intervention after p-vaue
embolization (N=6)
Mortality 6(19.4) 2(33.3) 0.387*
SBP initia (mmHQ) 100.2+26.8 89.7+27.7 0.321
Post (mmHg) 112.3+27.8 80.0+22.3 0.010
Gap (mmHg) 12.2+23.9 -9.7+11.7 0.010
DBP initial (mmHg) 59.1+12.8 53.0+14.3 0.185
Post (mmHg) 67.8+16.2 53.3+19.0 0.073
Gap (mmHg) 8.8+15.3 0.3+11.9 0.185
PR initial (mmHg) 105.8+27.7 113.7+16.5 0.283
Post (mmHg) 100.5+23.0 104.8+15.4 0.615
Gap (mmHg) -5.3+24.3 -8.8+23.4 0.673
Revised Trauma Score 6.06+1.99 497+2.37 0.247
Injury Severity Score 30.19+14.27 38.67+12.16 0.125
SBP: systolic blood pressure, DBP: diastolic blood pressure, PR: pulse rate
* Result of Fisher's exact test
333 trauma patients
Emergency embolization
) N=37
Emergency operation
Additional Additional
operation embolization
N=5 N=1

Fig. 1. Trauma patient’s flow chart
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