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Figure.l. A 23 year-old woman with traumatic hepatic injury. CT
shows liver parenchymal disruption (Grade V) and hemoperitoneum(A).
Arterial phase of hepatic angiogram demonstrates extravasation of
injected contrast media in right hepatic artery(B). An angiogram
obstained immediately following stainless coil and gelfoam particle
embolization of right hepatic artery demonstrates that extravasation is

no longer apparent(C).
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Figure. 2. A 23 vyear-old man with hepatic injury. CT shows liver
parenchymal disruption (Grade IV)(A). Arterial phase of hepatic
angiogram demonstrates extravasation of injected contrast media in
left hepatic artery(B). An angiogram obstained immediately following
stainless coil embolization of left hepatic artery demonstrates that
extravasation is no longer apparent(C). Follow up CT scan taken on 2
weeks after trauma shows healing state liver and well organized

hematoma(D).

19



(B)

1

©

Figure 3 : A 40 year-old man with traumatic spleen injury was treated
by splenic artery embolization. CT shows spleen parenchymal injury
(Grade II)(A). Arterial phase of splenic angiogram demonstrates
extravasation of injected contrast media in splenic artery(B). An
angiogram obstained immediately following stainless coil and gelfoam
particle embolization of splenic artery demonstrates that extravasation

is no longer apparent(C).
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Figure. 4. A 32 year-old man with traumatic pelvic cavity hemorrhage
was treated by angioembolization. Arterial phase of angiogram
demonstrates extravasation of injected contrast media in internal iliac
artery(A). An angiogram obstained immediately following stainless coil
and gelfoam particle embolization of bleeding artery demonstrates that

extravasation is no longer apparent(B).
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Figure.6. Transfusion amount before and after interventional treatment
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Tablel. American Association for the Surgery of Trauma(AAST) Organ

Injury Scaling(OIS) : Liver

Injury Description

Grade
| Haematoma Subcapsular, <10% surface area
Laceration Capsular tear, <1cm parenchymal depth
[l Haematoma Subcapsular, 10-50% surface area
Intraparenchymal, <10cm diameter
Laceration 1-3cm parenchymal depth, <10cm length
I Haematoma Subcapsular, >50% surface area or expanding. Ruptured subcapsular or
parenchymal haematoma
Intraparencymal haematoma >10cm or expanding
Laceration >3cm parenchymal depth
vV Laceration Parenchymal disruption involving 25-75% of hepatic lobe or 1-3
Coinaud's segments in a single lobe
Vv Laceration Parenchymal disruption involving >75% of hepatic lobe or >3 Coinaud's
segments within a single lobe
Vascular Juxtahepatic venous injuries ie. retrohepatic vena cava/central major
hepatic veins
VI Vascular Hepatic Avulsion

Advance one grade for multiple injuries to same organ up to Grade IlI.
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Table2. American Association for the Surgery of Trauma(AAST) Organ

Injury Scaling(OIS) : Spleen

Gradex Injury type Description of injury
I Haematoma Subcapsular, <10% surface area
Laceration Capsular tear, <lcm parenchymal depth
II Haematoma Subcapsular, 10%-50% surface area;
intraparenchymal, <5 cm in diameter
Laceration Capsular tear, 1-3cm parenchymal depth that does
not involve a trabecular vessel
11 Haematoma Subcapsular, >50% surface area or expanding;
ruptured subcapsular or parenchymal Haematoma;
intraparenchymal Haematoma > 5 cm or expanding
Laceration >3 cm parenchymal depth or involving trabecular
vessels
Y% Laceration Laceration involving segmental or hilar vessels
producing major devascularisation (>25% of spleen)
\% Laceration Completely shattered spleen
Vascular Hilar vascular injury with Devascularised spleen
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Table 3.Demography of liver injury

Age 47.3x15.3
Sex (MF) 228
Trauma
mechanism
Traffic accident 22
Falling down 4
=tab injury 2
Sports injury 2
shock index 0.73+0.13 HR/mmhg
Hb 10,121,271 afdlL
AA5T OS5 grade
I 13
Y 14
Y 3
Success rate 80% (25/30)
Operation G
Survival M 26
Hospital stay 256 days
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Table 4. Demography of spleen injury

Age 45 3£17.3
Sex (MIF) 30:12
Trauma
mechanism
Traffic accident 32
Falling down &
Blunt injury 2
Stab injury 2
Sports injury 1
Shock index 0.89+0.21 HR/mmhg
Hb 9.8+1.810/dL
AAST OIS grade
[ 22
I 16
Y 4
Success rate 8h.7% (36/42)
Operation 3
Survival N 28
Hospital stay 22.2 days
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Table 5. Demography of pelvis injury

Age he 3x9.2
Sex (MIF) 15:4

Trauma mechanism

Traffic accident 15
Falling down 2
Blunt injury 1
stab injury 1
Shock index 1.21x£0,37
Hb 8.9%£1.64
survival M 14
Hospital stay 39.5 days
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Table 6. Classified into organ injury and compare the successful

interventional group with the failed.

Interventional Treatment

Success Fail
Liver injury (N) 25 5
Shock index (HR/mmhg)  0.79£0.17 0.98+0.14
Transfusion (unit) 3.3 5.2
Resuscitation Fluid 1400 2600
Spleen injury (N) 36 6
Shock index (HR/mmhg) 0.61+0.27 0.89+0.21
Transfusion (unit) 2.6 4.2
Resuscitation Fluid 1300 2100
Pelvis injury (N) 14 5
Shock index (HR/mmhg)  1.03£0.29 1.3140.31
Transfusion (unit) 3.2 4.9
Resuscitation Fluid 1600 2400
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Table 7. Overall compare the successful interventional group with the
failed.

Interventional Treatment

p value
Success (75 cases)  Fail (16 cases)
Shock index(HR/mmhg) 0.75x0.21 1.04£0.18 0.021
Transfusion (unit/day) 2.95+0.31 4.73+0.89 0.011
Resuscitation fluid (mL/2hr) 1389+297 23501270 0.018
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Abstract
Effectiveness of Interventional Treatment

in Abdominal and Pelvic Trauma

Keum Seok Bae

Department of Medicine,

The Graduate School, Yonsei University

(Directed by Professor Seong Joon Kang)

Purpose: It is essential to define the indications of interventional artery
embolization for patients with hepatic, splenic and pelvic injury, and to
establish a guideline for its use as an adjunct to nonsurgical
management. This article presents the experience with the
nonsurgical approach to splenic, hepatic and pelvic injury, focusing on
a new management algorithm that uses interventional artery
emboization as an adjunct to treatment.

Method: 91 patients with traumatic hepatic, splenic and pelvic injury
who were treated with interventional arterial embolization from April
1992 to April 2004 were included in this retrospective study.
Mechanism of trauma, initial vital sign, initial hemoglobin, hospital
length, transfusion amount, shock index and fluid resuscitation amount
were surveyed. After initial evaluation and resuscitation, patients
suspected of having abdominal and pelvic injury who were

hemodynamically stable without or with fluid resuscitation underwent
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computed tomographic (CT) scanning of the abdomen and pelvis. CT
scanning also was performed in patients who Initially were
hemodynamically unstable but who were stabilized by fluid
resuscitation. Patients with CT scan evidence of hepatic, splenic and
pelvic injury were classified into five grades according to CT scan
findings on the basis of the injury scale of the American Association for
the Surgery of Trauma. All patients with CT scan grade 3 to 5 injury
underwent angiography. When angiography showed extravasation of
contrast medium extending from hepatic, splenic and pelvic arterial
branches, transarterial embolization was performed.

Result: Among 91 patients with traumatic liver, spleen and pelvis injury,
25 of 30 patients treated by hepatic arterial embolization, 36 of 42
patients by splenic artery embolization and 14 of 19 patients by pelvic
artery embolization showed successful outcomes which were supported
by shock index improvement (p <0.05), less requied fluid resuscitation
amount (p < 0.05) and less required packed RBC amount (p<0.05).
Conclusion: Intervenational artery embolization is a preferable non-—
surgical management in patient with traumatic hepatic, splenic and
pelvic injury. Data of this study suggests that indications of
intervnentional arterial embolization are shock index less than 1,
transfusion amount less than 3 unit per day to maintain Hg 10g/dL and
fluid resuscitation amount per 2 hours less than 2000mL to maintain

hemodynamic stability.

Key Words : angiography, interventional arterial embolization, hepatic,

splenic and pelvic injury
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