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— Abstract —

Characteristics of Stable Pelvic Bone Fractures with
Intra-abdominal Solid Organ Injury

Sang June Park, M.D.,, Sun Hyu Kim, M.D., Jonge Hwa Lee, M.D.%,
Ryeok Ahn, M.D., Eun Seog Hong, M.D.

Department of Emergency Medicine Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea'
Department of Emergency Medicine and Department of Radiology” Ulsan University Hospital,
College of Medicine, University of Ulsan, Ulsan, Korea

Purpose: This study analyzed the characteristics of stable pelvic bone fractures with intra-abdominal solid
organ injury.

Methods: Medical records were retrospectively reviewed from January 2000 to December 2009 of patients
with stable pelvic bone fractures. A stable pelvic bone fracture according to Y oung's classification is defined as
alateral compression type 1 and antero-posterior compression type 1 . Subjects were divided into two groups,
one with (injured group) and one without (non-injured group) intra-abdominal solid organ injury, to evauate
the dependences of the characteristics on the presence of an intra-abdominal solid organ injury. Data including
demographics, mechanism of injury, initial hemodynamic status, |aboratory results, Revised Trauma Score
(RTS), Abbreviated Injury Scale (AlS), Injury Severity Score (1SS), amount of transfusion, admission to inten-
sive care unit (ICU), and mortality were analyzed.

Results: The subjects were 128 patients with a mean age of 42 years old, of whom were 67 male patients
(52.3%). The injured group had 21 patients(16.4%), and the most frequent injured solid organ was the liver.
Traffic accident was the most common mechanism of injury and lateral compression was the most common
type of fracture in al groups. Initial systolic blood pressure was lower in the injured group, and the 1SS was
greater in the injured group. Arterial pH was lower in the injured group, and shock within 24 hours after arrival
at the emergency department was more frequent in the injured group. Transfused packed red blood cells within
24 hours were 8 patients(38.1%) in the injured group and 11 patients(10.3%) in the non-injured group.
Conservative treatment was the most common therapeutic modality in al groups. Stay in the ICU was longer in
the injured group, and three mortalities occurred.

Conclusion: There is a need to decide on a diagnostic and therapeutic plan regarding the possibility of intra-
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abdominal solid organ injury for hemodynamically unstable patients with stable pelvic bone fractures and for
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patients with stable pelvic bone fractures along with multiple associated injuries. (J Korean Soc Traumatol

2010;23:57-62)
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(lateral compression: LC T, I, 1), 1% <" antero-posterior
compresson: APC I, II, ). 422" (vertical shear: VS),

E3Hcombined: CM) =] /A LC I, APC [o&
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8.8 (2.5-15.0)** (n
21

12)

3.0 (3.0-8.0)** (n
105

Height of falls, m
Type of stable

pelvic bone fracture
LC* 1
APC' T

*LC: lateral compression, ' APC: antero-posterior compressio, *student t-test, *chi-square test,

"Mann Whitney test, "Fisher’'s exact test, ** median (interquatile range)
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Table 3. Clinical Characteristics of stable pelvic bone fractures with and without intra-abdominal solid organ injuries

Non-injured group (n=107) Injured group (n=21) p-value
Initial SBP* (mmHg) 12454+24.7 110.1+289 0.019**
Initial DBP' (mmHg) 84.0+71.4 70.3+22.0 0.384'*
RTS 12 (12-12)"" 12 (11-12)"" <0.001*
ISS 9(9-13)"" 27 (18-34)"" <0.001%
AIS' head 2.7+1.3 (n=15) 3.3+1.3(n=4) 0.447t*
AlS chest 2.941.0 (n=14) 3.0+0.7 (n=12) 0.6921*
AlS abdomen 2.4+0.9 (n=22) 3.2+0.9 (n=21) 0.008**
Initial pH 7.39+0.12 7.27+0.13 0.018"*
Initial hemoglobin (g/dL) 126+21 124+28 0.774*
Initial PT INR** 1.04 (0.98-1.14)"1 1.17 (1.04-1.34) "1 0.001%
24 hour PRBC' ' 4 (2-5"" 10 (3-20)"" 0.081°%
Shock within 24 hours, n 7 7 0.002"!

*SBP: systolic blood pressure, DBP: diastolic blood pressure, *RTS: revised traumascore, ’ISS;: injury severity score,
'AlS: abbreviated injury scale, "PT: prothrombin time, **INR: international normalized ratio, ' 'PRBC: packed red blood cells
ttstudent t-test, *Mann Whitney test, ' ' Fisher's exact test, " "median (interquatile range)

Table 4. Clinical outcomes of stable pelvic bone fractures with and without intra-abdominal solid organ injuries

Non-injured group (n=107) Injured group (n=21) p-value

Treatment, n(%)

Conservative 103 (96.3) 17 (81.0)

Operative 2(1.9) 0(0)

Angiographic 1(0.9) 4(19.0

Operative+angiographic 1(0.9 0(0)
ICU* stay, days 0(0-0)* 3(0-8)* 0.040°"
Mortality, n(%) 0 3(14.3)

Hypovolemic shock 0 2(9.5)

Multi-organ failure 0 1(4.8)

*|CU: intensive care unit, 'Mann Whitney test, *median (interquatile range)

v. 1 E ARete AREA A7 Aok AT WS 2447

ool &3 BAAME F 7l Zol7E Slef, EAF

ks A 55 297 S mE o5l i £A7F S A E BEA] Fuk BRI &
ATe flon 2k -0l e SR Tk &4 & el el CT HAME T3l gdsfoF ok & A+
e A dFe FA SR ALY TR S w2 oA FRb E4S ] S8 ALY 1Sse A A
AEIRE A Fol e W dF2 FE A5 F ghe] A4z CT AAF 3 9 xray AAME 53 &¢] 2
AATH(7-9) Lunsp 5(8)0 <Jstdl Fukz &4 &xpol A T 71Eol o ZolARt &ete® Hrshy] ofH & W
ks T oMY, B o FE = 1SS w2 @A F A7 e £ ASstie dirHo s AR Al
oA, & FH EFol F FAlA AP dST F SIS ol E s o geAtel that dap H7he} o]z kel
th & dFoME o EvtE 2dE ERE 84 e g Aol FARE £ F91E AT ATk wEbA g
ez sto] 2o Fejol W vue ZeAATH I A o 2 S8 A A Sl ds wEA Al
A7) ST E44el fE ol wis) 7] el PepAE = daF Hrhek olxF H7E Aol gk E4Fo] &
SOkAL, ISS7F w9k ZAAE AT < 9lo], o)) AT flo] Hvpd FWt 55 A7) &4 7l disl 1
Aot A AAE Bk & Aol 1@ &4 e sopdth Tukx 2dol e SR HE £
oA &4l A Fell wis) 7] 571 Edol ¥ e AAE 98l CT &9< 5% &5l irv 57
$kO1H(110 mmHg vs 124 mmHg), & & 25 A4 ¥4l ZElM 5oy 7] &4l AdE o, dxt 9l
o] Wit Y AFOE Rl FF e % A5 e = W, @< xrayelld ol 24& Ed ) A H (selec-



4

oF
o
N

H

el

)

2 (routine) .2 A| 3 &t

3

CT A= A3

o9 BAE A

L2t

7k CT AL &<tel
Z 8" CT A4

9],(12-15) Deunk

R

gHA)

ol

FANA X

s
e

I

o

/E]-

Jobgl ks

3]

=
=

—_

AR

o)
plo

™

cT AAE 9%

eR
A

(10)

=
o

bl

ajo

A 715 2 5 7

A
o

Y

A A

o o

=
=+

)

stic B A

Ha7h T AL

i

4
Hy
i
e

o
o

Wy

2]
of
xa
jpns

o)

A3

=
=

TFA CT ZHA

B

2ol gtk A%
9omA CT At

=
hl

Al &)

=
=

o
7Fe/del |

1l oF

\
¥
3]

<0 X°

£ ol
23

1cT A
#7 8

93
Bl

o
@S

2
2l

£ Aldsfopsty A=

ME GFo F3 B CT AAL

—_—
o

e A%

Azl

A

o) itk
o ol e BN AT

gk 2 gt

Hi

st

(7)ell <]

=
o

Gustavo Parreira

[e)
3

o<
nn

wel AE

o}

=
5]

XgE 7}
3l of

9,]

A
2 44

N

10,

9]

=:]
=

REFERENCES

1) Miller MT, Pasquale MD, Bromberg WJ, Wasser TE,

s

AL

[e]
3

7457t 1% A

Cox J. Not so FAST. J Trauma 2003:54:52-9.
2) Poletti PA, Wintermark M, Schnyder P, Becker CD.

role of imaging in the management

Traumatic injuries:

(conservative expectation).

of the polytrauma victim

Eur Radiol 2002:12:969-78.
3) Self ML, Blake AM, Whitley M, Nadalo L, Dunn E.

AT

3

AR 3Rl A Al

N

and pelvic

The benefit of routine thoracic, abdominal,

2rgell A

L
L

oA

b

,AO

computed tomography to evaluate trauma patients with

closed head injuries. Am J Surg 2003:186:609-13.
4) Shanmuganathan K, Mirvis SE, Sherbourne CD, Chiu

o u%

boie SA B
=

~3
o T
i° <H
< N
o g
o
%/

= N
7
Mo A=
T o
5 X
jo %o
o A
ojn =
= o
1] S
Mo

WC, Rodriguez A. Hemoperitoneum as the sole indica-

I

"

a potential limitation

tor of abdominal visceral injuries:

of screening abdominal US for trauma. Radiology

1999:212:423-30.
5.) Exadaktylos AK, Sclabas G, Schmid SW, Schaller B,



6)

7)

8)

9)

10)

— WA

Zimmermann H. Do we really need routine computed
tomographic scanning in the primary evaluation of
blunt chest trauma in patients with “normal’ chest
radiograph? J Trauma 2001:51:1173-6.

Ali J, Ahmadi KA, Williams JI. Predictors of laparoto-
my and mortality in polytrauma patients with pelvic
fractures. Can J Surg 2009:52:271-6.

Gustavo Parreira J, Coimbra R, Rasslan S, Oliveira A,
Fregoneze M, Mercadante M. The role of associated
injuries on outcome of blunt trauma patients sustaining
pelvic fractures. Injury 2000:31:677-82.

Lunsjo K, Tadros A, Hauggaard A, Blomgren R,
Kopke J, Abu-Zidan FM. Associated injuries and not
fracture instability predict mortality in pelvic fractures:
a prospective study of 100 patients. J Trauma
2007:62:687-91.

Young JW, Burgess AR, Brumback RJ, Poka A. Pelvic
fractures: value of plain radiography in early assess-
ment and management. Radiology 1986:160:445-51.
Deunk J, Brink M, Dekker HM, Kool DR, van Kuik C,
Blickman JG, et al. Routine versus selective computed

tomography of the abdomen, pelvis, and lumbar spine

A 23 @ A 23 —

11)

12)

13)

14)

in blunt trauma: a prospective evaluation. J Trauma
2009:66:1108-17.

Salim A, Sangthong B, Martin M, Brown C, Plurad D,
Demetriades D. Whole body imaging in blunt multisys-
tem trauma patients without obvious signs of injury:
results of a prospective study. Arch Surg 2006:141:468-73.
Grieshop NA, Jacobson LE, Gomez GA, Thompson
CT, Solotkin KC. Selective use of computed tomogra-
phy and diagnostic peritoneal lavage in blunt abdominal
trauma. J Trauma 1995:38:727-31.

Garber BG, Bigelow E, Yelle JD, Pagliarello G. Use of
abdominal computed tomography in blunt trauma: do
we scan too much? Can J Surg 2000:43:16-21.

Bode PJ, Edwards MJ, Kruit MC, van Vugt AB.
Sonography in a clinical algorithm for early evaluation
of 1671 patients with blunt abdominal trauma. AJR
Am J Roentgenol 1999:172:905-11.

Richards JR, Derlet RW. Computed tomography and
blunt abdominal injury: patient selection based on
examination, haematocrit and haematuria. Injury
1997:28:181-5.



