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� The liver is the most commonly injured abdominal

organ in blunt trauma and a common injury after

penet rat ion. Iatrogenic hepatic damage can also result

from biopsies and other invasive procedures. Current�
ly mortality associated with liver injury is high rang�
ing from 13%~ 17%. Exsanguination is the common

cause of death. There are three types of hepatic in�
juries. One third are rather minor and superficial.

T hey result in minor hemorrhage and require litt le

treatment . The second third are more serious and re�
sult in deeper lacerat ions and parenchymal hematomas

of considerable size. T he remainder are very serious

injuries which result in transection of major hepatic

arterial and portal branches or in avulsion of the liver

or the hepat ic veins.

T he standard surgical treatment of these injuries

is laparotomy. Simple sutures and drainage explo�
ration of the depths of bleeding injuries and ligat ion of

specif ic bleeding vessels and abdom inal packing are a�
mong the common maneuvers performed during surgi�
cal explorat ion.

T he recent int roduct ion and acceptance of com�
puted tomography as a valid safe and expedit ious

method of identify ing hepatic injuries has enable us to

take a more conservative approach. Nonoperative

management of hepatic injuries has gained consider�
able favor in the United States as an alternat ive to ex�

ploratory laparotomy . There are several advantages of

this method. Surgical explorat ion of liver injuries is

often associated w ith increase in hemorrhage because

the mobilizat ion of the liver results in bleeding f rom

small vessels w hich w ill not bleed if undisturbed. Sec�
ondly, avoiding laparotomy decreases the risks of in�
fect ion. Thirdly, explorat ion results in loss of body

heat and this Hypothermia causes coagulopathy w hich

may w orse hepat ic hemorrhage.

Many pat ients w ith liver injuries, especially

those resulting f rom car crashes and falls, are hemo�
dynamically stable af ter there injury . T hey do not

bleed signif icantly, do not go into shock and do not

require blood t ransfusions. M any of these injuries are

relatively small, superficial lacerations which do not

compromise any of the major hepatic vasculature.

Frequently these minor injuries appear on CT as small

hematomas or linear lacerat ions which parallel the

portal t riad. The f racture appears to ex tend along the

lines of the portal t riad and no major vessels are t ran�
sected. If CT does not show any addit ional injuries to

other org ans such as the small intest ine or the pan�
creas, it is often best to observe the pat ient and follow

their blood count to look for anemia. Only when

blood loss is signif icant and when transfusions are re�
quired is the intervent ional radiologist required for

these types of injuries. Best rest alone w ill g ive a good

outcome in the init ial phase of t reatment . One must

w orry about complicat ions of infect ion or leakage of

bile, but these problems occur in a delayed fashion.

Other hepat ic injuries are more complicated and

more often need some method of hemostasis. CT of�
ten shows very large hematomas, the fractures cross

over the portal t riad result ing in transection of these

vessels, or active ex travasat ion may be seen. Hemor�
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collections of bile in the liver and f istulas betw een the

bile ducts and the kidney, the pleura or the skin.

T hey can be diagnosed by biliary scintigraphy or en�
doscopic cholangiography. The t reatment of bile col�
lections is by percutaneous drainage of the collection

using CT or ultrasound for guidance. After drainage,

biliary fistulas usually close spontaneously . How ever,

w hen there is massive biliary leakage, biliary drainage

v ia ERCP or by poercutaneous drainage of the biliary

tree under fluoroscopy should be attempted. This can

be very diff icult because the biliary t ree w ill not be

very dilated. Remember that because there is leak�
age, bile duct may not be obstructed and the bile duct

w ill be small. Rarely stenting of transected biliary

ducts can be helpful. Occasionally persistent drainage

from small transected ducts can be controlled by scle�
rosing the bile duct with ethanol. T his should only be

done when there is no flow into the main biliary

ducts. We do not w ant to sclerose the main bile

ducts.

Another complicat ion which is not uncommon is

a post�t raumat ic infect ion. Intraparenchymal hepatic

hematomas or bile collections may become infected

Areas of the liver may become devascularized by the

t rauma and this can also lead to hepat ic abscess for�
mation. Hematomas in the peritoneal cavity can also

be contaminated by bile and become peritoneal ab�
scesses. Drainage of post�t raumat ic abscesses is usual�
ly easily accomplished percutaneously using CT or ul�
t rasound for guidance. The catheter should be kept in

until the abscess has cleared and the infected space

has become scarred. Periodic contrast inject ions

through the drainage catheter is rcommended before

removal of the drain so that w e can diagnose biliary

f istulas. These biliary infections may take a longer

t ime to heal. In summary, hepat ic trauma is common

and potentially life�threatening. How ever, most pa�
t ients w ith liver injury can be managed by nonopera�
t ive treatment . If bleeding persists, one should con�
sider ang iography as a method of diagnosing hepat ic

bleeding f rom arterial sources. Once diagnosed, ad�
vancing the catheter near the site of hemorrhage to

embolize the bleeding site should be considered. It is

a highly effect ive method of treat ing many of the

these pat ients. Complicat ions of hepat ic trauma such

as biliary leakage, delayed gast rointest inal hemor�
rhage and int raabdominal and int rahepatic abscesses

can usually be managed by the radiologist.
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� Post t raumat ic arteriovenous fistulae are abnormal potent ially life�threatening communicat ions between

adjacent arterial and venous st ructures. They com�
prise approx imately 10% of all vascular injuries and

are usually caused by penet rat ing t rauma. T he major�
ity occur in the peripheral vascular tree but may be

occur in the neck and scalp, in the abdomen between

systemic arteries and veins or betw een systemic arter�
ies and portal t ributaries or in the chest betw een the

pulmonary arteries and veins. They may result in

congest ive heart failure, varicose veins and stasis ul�
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rhage in these situat ions is common and profuse.

T hese f ractures tend to occupy mult iple hepatic seg�
ments. Some of these patients may also do w ell with

bed rest but w hen bleeding requiring t ransfusion oc�
curs, angiography should be done w ithout delay.

Another class of hepat ic injuries are those w hich

involve the major hepatic veins or the ret rohepat ic in�
ferior vena cava. These injuries may result in avulsion

of the right hepatic vein or it s t ributaries or laceration

of the inferior vena cava. These pat ients are of ten

hemodynamically unstable because of profuse bleed�
ing. In such situat ions, exploratory laparotomy is the

recommended approach. However, if the pat ient can

be stabilized, it is helpful to make the diagnosis of

these injuries preoperat ively so that an intelligent de�
cision regarding exploratory laparotomy can be made.

It is v ital that operation be avoided whenever possi�
ble. The exploration of the liver by the surgeon may

make worse the bleeding from the hepat ic veins be�
cause he must mobilize the liver form its bed to in�
spect it and this may cause more bleeding . Treatment

of hepat ic vein injuries by stenting the injured seg�
ment has been reported but this is anecdotal.

Ang iography should include aortography, and

select ive studies of the celiac artery, the superior

mesenteric artery. The purpose of aortog raphy is to

detect other sources of bleeding and the def ine the

hepat ic arterial anatomy . Select ive hepat ic arteriog ra�
phy is necessary to identify the site of arterial bleed�
ing . M ultiple angiographic view s are usually required

to see the origin of the injured vessels. Superior

mesenteric arteriography is necessary to look for ac�
cessory or replaced hepatic arteries and to prove that

there is portal blood f low to the liver.

T he liver has a dual blood supply f rom the hepat�
ic arteries and the portal veins. Portal blood flow ac�
counts for 80% of the blood supply to the liver and

the oxygenation of portal blood f low is suff icient to

prov ide perfusion and oxygen to the liver cells. If the

portal vein is thrombosed and the hepat ic arterial

branches are occluded by embolizat ion, there may be

insuff icient blood flow to the liver and hepat ic necro�
sis may occur. Furthermore if there is cirrhosis and

there is diminished portal f low to the liver, emboliza�

t ion of the arteries may be much riskier and we w ould

be more caut ious in these circumstances.

If arterial bleeding is seen and there is good por�
tal blood f low , then embolization is a safe and ef fec�
t ive treatment for arterial hemorrhage. The emboliza�
t ion agent of choice in this circumstance is gelfoam

pledgets soaked in contrast media. Gelfoam causes a

mechanical obstruction of the blood vessel. It may be

digested by macrophages and therefore gelfoam em�
bolization may be reversible after six w eeks. T his is

desirable in t rauma vict ims because the liver is usually

normal except the traumatic lacerat ions. There is no

reason to do embolization with a more permanent a�
gent. Coils are less desirable because it is time�con�
suming and more diff icult to place the coils deep at

the site of hemorrhage. However, w hen there are fis�
tulas betw een the hepatic artery or the hepatic vein or

betw een the hepatic artery and portal vein, then large

vessel occlusives such as coils should be used as close

to the fistula as possible.

It is desirable to place the angiographic catheter

as close to the site of bleeding as possible. This w ill

avoid sacrifice of hepatic arteries which are not in�
jured. Moreover, embolization of the cystic artery to

the gallbladder w ill be avoided. Embolizat ion of the

cyst ic artery has been shown to be associated with in�
farct ion or chronic ischem ia of the galbladder because

this organ does not have blood flow from the portal

vein circulation.

There are other complications of liver injuries

w hich can also treated by intervent ional radiology.

These include other hemorrhag ic complicat ions, such

as hematobilia and portal hypertension. Hemobilia is

caused by a connect ion betw een an hepatic artery

branch and a bile duct . T he patients present w ith

gastrointestinal hemorrhage, obstruct ive jaundice and

biliary colic resulting f rom blood clots w ithin the bil�
iary t ree. T raumat ic poortal hypertension results f rom

connections between hepatic artery branches and por�
tal vein branches. This raises the portal pressure and

can cause variceal bleeding.

Other complicat ions can also occur. Bile duct in�
juries can result from bile duct lacerat ions at the t ime

of the trauma. T hey may present as biliary ascites,
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