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— Abstract —

Comparisons of Fracture Types and Pelvic Angiographic Findings in
Hemodynamically Unstable Pelvic Bone Fracture

Kwon Il Lee, M.D., Kang Hyun Lee, M.D., Sung Chan Kang, M.D., Sung Min Park, M.D.,
Yong Su Jang, M.D., Tae Yong Shin, M.D., Sung Oh Hwang, M.D., Hyun Kim, M.D.

Departments of Emergency Medicine Wonju College of Medicine, Yonsei University, Wonju, Korea

Purpose: Hemorrhagic shock is the leading cause of death in patients with pelvic bone fractures. The majori-
ty of blood loss is due to injured pelvic arteries and retroperitoneal veins and to bleeding from the fracture site
itself. Pelvic angiography and embolization of injured vessels is an effective way to control continuous bleed-
ing. However, identifying the bleeding focus in hemodynamically unstable patients before diagnostic interven-
tion is difficult. The purpose of this study was to determine the correlation between fracture patterns in hemo-
dynamically unstable patients with pelvic fractures and later pelvic angiography findings.

M ethods: We performed a retrospective study of 21 hemodynamically unstable patients with pelvic fractures
admitted to our emergency department between April 2001 to April 2006. All 21 patients underwent pelvic
angiography. Pelvic fractures were assessed according to the Tile's classification and the degree of injury was
assessed using the Injury Severity Score (1SS) and Revised Trauma Score (RTS). The hemodynamic status of
the patients was defined using vital signs, base excess, and blood lactate. Fracture patterns were compared with
hemodynamic status and angiography findings.

Results: In the Syear study period, 21 hemodynamically unstable pelvic bone fracture patients were admit-
ted; ten were men (47.6%), and 11 were women (52.4%). The mean age was 41.1 years (range: +20.1). Of the
21 embolization was performed in 6 patient (28.6%): 1 patient of the 5 unstable pelvic bone fracture patients
(20%), and 5 patients of 16 the stable pelvic bone fracture patients (31.3%). There were no significant differ-
ences between the RTS (p=0.587) and embolization rate (p=0.774) for either the stable patients or the unstable
patients. Patients with arterial injury on angiography had a lower RTS compared with patients without arterial
injury but there was no significant difference in 1SS between the two groups. The angiographic injured sites
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Conclusion: The findings in this study suggest that the pelvic fracture pattern in hemodynamically unstable
LM

patients with pelvic fractures does not correlate with pelvic angiography findings. (J Korean Soc Traumatol

2007;20:26-32)
Key Words: Pelvic bone, Angiography, Embolization, Hemorrhagic shock

were five internal femoral arteries and one external femoral artery.
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1 ¢ Type B(Bl, B2, B3), C(Cl, C2, C3)& Eotd =4

1. BXe| B 2 BF 3 tHTable 2). Type A- 158 (714%), Type B

£ 19(48%), Type C= 53 (23.8%)°] Ut} °P7§%§—E— 15

g B4 2mF AV 10976%), AR 11 B(714%). BXE BAL 69 (WE%)E BF A 2
(524%) 0192 BT AH-S 4614 (range: £20.1) k. AA| Y AL g FHEFTE ISse °46¥ ztol 71§

B2} F AR A= 67 (286%) ©1UL AEI B Ao (p=0321), RTSE &M ZHSA A © @k }

158 (714%) 01T, SF4 WewA £33 A9E 5
(238%). SFANAAN

w 5o 2

ek 299 A7 e A7t 157 (714%) ol Atk g B2 21 B @8 Eges Adgsiion #9
Tile's FHel M2 I AFS 1590(714%) B =4 89 29 4o HEH MHes AW e
-T2 64(28.6%) 01Tk B ZETLAA ALES T 6(286%), EFE 27 LA jlo Mdes
20%(3/15) E3HY ZAFNM APEES 833%(5/6) 2 F AR ke A7 15%(714%) oIk o+ FH
o 7ol Zpol7h QIATtHp=0014). AFYL §3L Bz}, & 157 % sl 4%(27%)NM Asii, g =4
Az, FeA =22 Bth(Table 1) T 68 28 (33%) oA MHEE Agason T 71+
WAL APl zpol= GATHP=076)(Table 4). M A&S
2 BN 2R NG 6% 53(833%) S WIE ST, 18(167%)
o] 9z FUHE A7 HATH(Table 5)(Fig. 1).
ZHY EFE Tie's classifications AFE 3F9 3 Type
Table 1. Injury mechanisms of hemodynamically unstable pelvic bone fracture
Stable Fracture (n=15) Unstable Fracture (n=6) Total (n=21)
Passenger 5 3 8
Driver 3 1 4
Fellow passenger 2 1 3
Autobicycle 1 0 1
Rolling down 1 0 1
Falling down 1 0 1
Others 2 1 3

Table 2. Tile's classification of pelvic bone fracture

Type Definition

Type A Stable pelvic ring injury
Al Avulsion fracture of the innominate bone
A2 Stableiliac wing fractures or stable minimally displaced ring fractures
A3 Transverse fracture of the coccyx and sacrum

TypeB Partially stable pelvic ring injury (rotationally unstable, vertically stable)
B1 Open book injury - unilateral
B2 Lateral compression injury
B3 Bilateral type B injuries

TypeC Unstable pelvic ring injury
C1l Unilatera
C2 Bilateral, one side type B, one side type C
C3 Bilateral type C lesions
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Table 3. Patient characteristics, outcome and intial laboratory findings in anatomically stable fracture and unstable pelvic bone frac-

ture patients

Stable Fracture (n=15) Unstable Fracture (n=6) p value
Age(yr.) 43+20 53+17 NS
Initial SBP (mmHg) 86+ 20 72+32 NS
Initial DBP (mmHg) 50+12 59+13 NS
1SS 35+14 41+10 NS
RTS 10+1.8 11+0.8 0.036
Initial Hb (g/dL) 15.8+185 10.5+3.0 NS
Initial lactate 3.0+14 51+1.2 NS
Initial base excess -7.7+10.1 -11.1+31 NS
Mortality (%) 3/15 (20) 5/6 (83.3) 0.014
Embolization (%) 4/15 (26.7) 2/6 (33.3) NS

SBP: Systolic Blood Pressure
DBP: Diastolic Blood Pressure
ISS: Injury Severity Score
RTS: Revised Trauma Score

Table 4. Patient characteristic, outcome and laboratory findings in embolized and non-embolized patients in pelvic bone fracture

patients
Embolized patient (n=6) Non-embolized patient (n=15) p value
Age(yr.) 38+21 49+19 NS
Inital SBP (mmHg) 60+ 28 91+17 0.003
Inital DBP (mmHg) 47+16 55+11 NS
1SS 47+16 33+10 0.0023
RTS 9.7+20 10.9+1.3 NS
Inital Hb (g/dL) 11.1+19 15+18.7 NS
Inital BE -145+13.8 -6.2+4.0 NS
Mortality (%) 3(50) 5(33.3) NS
ICU admission (day) 18+21 12+9 NS
SBP: Systolic Blood Pressure
DBP: Diastolic Blood Pressure
ISS: Injury Severity Score
RTS: Revised Trauma Score
Table 5. Theinjured artery in stable fracture and unstable pelvic bone fracture
Internal iliac artery injury Externd iliac artery injury Normal
Stable fracture 3 1 11
Unstable fracture 2 0 4
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shows hypervascular lesion on right iliac gluteal branch

Fig. 1. Angiographic finding of stable pelvic bone fracture. It
(black arrow). (Tile's classification type A3)
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