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— Abstract —

Woo Youn Kim, M.D., Eun Seok Hong, M.D., Jung Seok Hong, M.D.,
Ryeok Ahn, M.D., Jae Cheol Hwang, M.D.*, Sun Hyu Kim, M.D.

Department of Emergency Medicine and Radiology ™
University of Ulsan College of Medicine, Ulsan University Hospital

Purpose: This study was to evaluate the effect of arterial embolization on survival in patients with pelvic
bone fractures and arterial bleeding.

Methods: From January 2001 to December 2007, in all, 18 patients with pelvic bone fractures that had been
treated with interventional arterial embolization were included in this retrospective study. The Injury Severity
Score (ISS), the Revised Trauma Score (RTS), the initial hemodynamic status, the blood gas analysis, blood
transfusion data, and mortality were the main outcome measurements.

Results: Pelvic bone fractures were classified into lateral compression (LC), antero-posterior compression
(APC), vertical shear (VS), and combined (CM) type according to the Y oung-Burgess classification. The
Survivor group included 11 patients (61.1%), and the non-survivor group included 7 patients (38.9%). The mean
ages for the survivor and the non-survivor groups were 40.0 and 45.6 years (p=0.517). The types of pelvic bone
fractures were LC 11 (61.1%), APC 6 (33.3%), and VS 1 (5.6%): LC 7 (63.6%), and APC 4 (36.4%) in the sur-
vivor group and LC 4 (57.1%), APC 2 (28.6%), and VS 1 (14.3%) in the non-survivor group. The internal iliac
artery was the predominant injured vessel among both the survivors (n = 5, 45.5%) and the non-survivors (n = 4,
57.1%). No differences in initial blood pressures, ISS, and RTS existed between the two groups, but the arterial
pH was lower in the non-survivor group (pH 7.09 (£ 0.20) vs 7.30 (#0.08), p=0.018). The number of trans-
fused 24-hour units of packed RBC was greater in the non-survivor group (24.1+12.5 vs 14.4+ 6.8, p=0.046).

Conclusion: No differences in initial blood pressure and trauma scores existed between survivors and non-
survivors with pelvic bone fractures, who had been treated with arterial embolization, but arterial pH was lower
the in non-survivors. (J Korean Soc Traumatol 2008;21:46-52)
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Comparison of Survival in Pelvic Bone Fractures with Arterial Embolization
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Table 1. Patient demographics

p value

:7)

Nonsurvivors (n

11)

40.0+18.4

Survivors (n

0.517

45.6+15.6

Age

0.674

Male

—

N

Femal
Injury mechanism

0.743

O O N M

L I B N

Pedestrian

Driver

Fellow passenger

Motorcycle
Fall

Others
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EAZ AAL SPSS 140 T2 I (SPSS for window A 19, L Enfo] 3% 59 WEAILY} FEAL 41, 7
A 4, g2 59 71 &4l THold 2w 249
S 119 (6L1%), AF4 65 (333%). 4

=
7+l Ay A, QA g, FEGE XA, X e
S A4 19 (56%)°) A Th

AL o] &3ty T 7He] £AVA, i T4 B,
Ay B2 v wstdTh 95% A FHOE pgho] 005
Bt 22 o BAY 945 Fostanh 2. MEF T} AP2EZS| Hlm
n. & I} Az Hit AFL 400(+184) A, APHES 456(+
156) M ol AL (p=0517), &AM A= 98 (81.8%),

APEEAN BAR 63 (85.7%) ol ATH(p=0674). 4714
o AEZAA g &4, o] 247 aol, 39T, Al
[e]

rlok

Ixte]

HI
Hrl

og B4 1899 B AR @2AITDA UL B BRI S8 £, LEdte] ARk 247t 36, 2907 9
A7t 159 (833%)0190ch, BHEGES AW 5 A Urk(p=0743) (Table 1).
A% s AEF 2ol 1F(6L1%), e o] 7 TN AL Young System RRUL AHEsel 2
H(389%)0190th, £AAS HaA 29, A4 1E, F 9 AFY FHALYOE RFHAGIL(Table 2), A

Table 2. Young classification of pelvic bone fracture

Category Charateristics
LC* Transverse fracture of pubic rami, ipsilateral or contralateral to posterior injury
LC I Sacral compression on side of impact
LCII Cresent (iliac wing) fracture on side of impact
LC I LC T orLC I injury on side of impact; contralateral open-book (APC) injury
APC! Symphyseal diastasis and/or longitudinal rami fractures
APC 1 Slight widening of pubic symphysis and/or anterior SI® joint; stretched but intact anterior Sl,
sacrotuberous, and sacrospinous ligaments; intact posterior Sl ligaments
APC [ Widened anterior S| joint; disrupted anterior Sl, sacrotuberous, and sacrospinous ligaments;
intact posterior Sl ligaments
APC T Complete Sl joint disruption with lateral displacement; disrupted anterior Sl, sacrotuberous, and
sacrospinous ligaments; disrupted posterior S| ligaments
Vst Symphyseal diastasis or vertical displacement anteriorly and posteriorly, usually through Sl joint,
occasionally through the iliac wing and/or sacrum
Combined Combination of other injury patters, LC/V S being the most common

*LC: Lateral Compression

TAPC : Anteroposterior Compression
'VS: Vertical Shear

'Sl : Sacroiliac

Table 3. Mechanism of injury

Fracture classification Survivors (n=11) Nonsurvivors (n=7)

Lateral compression
Lateral compression T 0 3

Lateral compression 11 7 0

Lateral compression I 0 1
Anteroposterior compression

Anteroposterior compression 1 1

Anteroposterior compression 1I 3 1

Anteroposterior compression I 0 0
Vertical shear 0 1
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Tl A SHGE 74(636%), AFSHE 490(364%), A I AP 7Re] Aol giglew, FHE HAlA pHE
Wrolq SEuh 46](571%), AFA 20] (286%) Aol A 709(+020) 2 AEZ 730(+008) Kt 213
AA2Y 191(143%) 7+ AKTH Table 3). 8 283 22 BYTHp=0018). SUNAEL AP
3 & e ST AT BRAA W w9 T e 24A7E Fo] Y HAMY pHe BAstEE
wgo] 747t 59(455%), 4¢1(57.1%) % 7V BSkal, Abg aAE BAoH, 7 7k Aole HME} 2477 FS
= 1fellA WgE 9 A3 FHe] FA gdo] AN TEAHETY 78 g2 A}”‘ oM AELET BUT
THTable 4)(Fig. 1). W ZA g3t Aol AE (241125 vs 144+68: p=0046)(Table 5). @%fﬂ A
Table 4. Findings from pelvic angiography
Survivors (n=11) Nonsurvivors (n=7)
External iliac artery 1 0
Internal iliac artery 5 4
Renal artery 0 2
Sacral artery 1 0
Cystic artery 0 1
Gluteal artery 2 0
Lumbar artery 1 1
Internal pudendal artery 1 0

Fig. 1. Contrast enhanced computed tomography scans of a 42-year-old man with pelvic bone fracture, antero-posterior compression
typel (A), show active contrast extravasation (arrow) with large hematomain pelvic cavity (head arrow) (B). (C) Digital sub-
traction angiography identifies active bleeding from the right internal iliac artery (arrow). (D) After successful embolization

of right internal iliac artery with microcoils, angiography shows no more contrast extravasation
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0.596
0.918
0.933
0.812
0.018
0.300
0.490
0.046
0.098
0.110

=

p value

9 7

= 7)

71.4+410
48.6+27.6
36.7+7.3
9.7+3.2
7.09+0.20
-18.3+5.6
108+18
241+125
7.22+0.09
7.31+0.09

Nonsurvivors (n

;3'1
11)

79.3+20.8
495+14.4
36.1+18.1
10.0+18
7.30+0.08
-11.8+125
102+14
144+6.8
7.33+£0.10
7.41+0.01

Survivors (n

B gekou FA
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=]

9] 952.7+1014.4
0.100).

=
i

2 A

Initial hemoglobin (g/dL)

24 hour PRBC!
After embolization pH

Initial SBP* (mmHg)
Initiad DBP' (mmHg)
24 hour pH

ISSt
Initial base excess

Initial pH

o
RTS

*SBP : Systolic Blood Pressure
'DBP: Diastolic Blood Pressure
*ISS: Injury Severity Score
SRTS: Revised Trauma Score
'"PRBC : Packed Red Blood Cell

Table5. Clinica data
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