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Hepatic Haemorrhage

• Traumatic

• Non-Traumatic (iatrogenic, spontaneous)

BackgroundBackground

It is an acute surgical emergency as it results in 

intra-abdominal bleeding that, if untreated, will

progress to haemorrhagic shock and death. 



Approach to..

Correct and fast managment of the patient is

mandatory to improve outcomes.

Anamnesis, Clinical examination, Evaluation of 

BackgroundBackground

Anamnesis, Clinical examination, Evaluation of 

vital signs are on the basis of a correct diagnosis.

Multidisciplinary approach.



MultidisciplinaryMultidisciplinary WorkupWorkup

ICUICU

SURGERYSURGERY RADIOLOGYRADIOLOGY

BackgroundBackground

SURGERYSURGERY

INTERVENTIONAL INTERVENTIONAL 

RADIOLOGYRADIOLOGY

RADIOLOGYRADIOLOGY



NOM OM



Time
• The total time from patient injury to stopping

hemorrhage is crucial in affecting outcome. 

• Controlling bleeding will only be achieved if

coagulopathy is minimized by appropriate blood

product support and drug therapy. 

BackgroundBackground

product support and drug therapy. 

• NOM is preferred if possible, but many cases require

DCR, IR techniques, or a combination of the two. 

• IR and DCR are complementary techniques. 

Cochrane Database of Systematic Reviews 2015 



WhyWhy TIMETIME??

o In injured patients an acute coagulopathy of trauma 

shock (ACoTS) is present in 25% of cases, it occurs 

very early (regardless of resuscitation) and it’s 

lethal.

o The main driving force for this early coagulopathy is 

BackgroundBackground

o The main driving force for this early coagulopathy is 

shock.

o Damage Control Resuscitation (DCR) has a 

fundamental role in the management of the 

exsanguinating patient.

Semin Interv Radiol 2010



DamageDamage Control ResuscitationControl Resuscitation

DCR is composed of three basic components:

o Permissive hypotension (palpable distal pulses in an awake 

patient) 

o Minimizing crystalloid-based resuscitation strategies 

(Prevention of hypothermia) 

o The immediate release and administration of predefined 

BackgroundBackground

o The immediate release and administration of predefined 

blood products (packed red blood cells, plasma, and 

platelets) in ratios (1:1:1)

Semin Interv Radiol 2010

This aggressive This aggressive approachapproach directlydirectly attacks the entire lethal triad attacks the entire lethal triad 

of hypothermia, of hypothermia, coagulopathycoagulopathy, and , and acidosisacidosis, , toto attemptattempt ofof

lifelife--savingsaving



Traumatic Patient TraumaTrauma

• Revised Trauma Score (RTS):

– Glasgow Coma Scale (GCS), 

– Systolic blood pressure (SBP) 

– Respiratory rate (RR) 

� RTS score 12: delayed

� RTS score 11: urgent

� RTS score 10–3: immediate

Eur Radiol 2015;25(7):1854-64

World J Hepatol 2016; 8(15): 644-48 



The Advanced Trauma Life Support (ATLS) 

definition considers as “unstable” the patient

with: 

• blood pressure <90 mmHg

• heart rate >120 bpm, 

Traumatic Patient TraumaTrauma

• heart rate >120 bpm, 

• with evidence of skin vasoconstriction (cool, 

clammy, decreased capillary refill),

• altered level of consciousness

• and/or shortness of breath. 

American College of Surgeons. Advanced trauma life support for doctors (ATLS) 

student manual. 8th ed. 2008.



injury severity score (ISS):score 0-75

physical examination, 

results of investigation, 

Traumatic Patient with liver injury

TraumaTrauma

results of investigation, 

findings in operation. 

NOM was adopted for hemodynamically stable patients whose abdominal

examination showed no peritoneal signs and whose imaging scans showed

no intraperitoneal, retro- peritoneal or extra-abdominal injuries requiring OM. 

OM was indicated otherwise and when NOM failed. 

Associated injuries outside the liver usually account for morbidity and mortality. 



AAST AAST LIVER TRAUMA CLASSIFICATIONLIVER TRAUMA CLASSIFICATION
TraumaTrauma

J Trauma 1995;38: 323–4



• Grade I, II or III are successfully treated with NOM. 

• Grade IV or V injuries require laparotomy (OM). 

• However in many cases there is no correlation between AAST 

grade and patient physiologic status. 

Liver Trauma TraumaTrauma

• The AAST classification should be supplemented by 

hemodynamic status and associated injuries.

•

• In clinical practice the decision whether patients need to be 

managed operatively or undergo NOM is based mainly on the 

clinical conditions and the associated injuries, and less on the 

AAST liver injury grade. 
Surg Clin N Am. 2010;90:775–85



TraumaTrauma

World Journal of Emergency Surgery (2016) 11:50 



TraumaTrauma

Cardiovasc Intervent Radiol (2012) 35:472–482 



• CECT improves outcome, and can shorten

the criterion time and indicate whether

hemostatic control is best achieved by 

NOM, IR, or damage control surgery

(DCS).

CT? TraumaTrauma

• Resuscitation can and should continue in 

modern CT environments. 

Cardiovasc Intervent Radiol 2012; 35:472–482

Br J Radiol 2016; 89: 20150952 



NOM-OM
• Over the past three decades, NOM has become the 

primary treatment modality for the vast majority of 

patients, with significant improvements in outcome

• Patients who are hemodynamically stable and have

active extravasation of intravenous contrast on CT 

TraumaTrauma

active extravasation of intravenous contrast on CT 

are appropriate candidates for angiography. 

• Active extravasation of contrast on CT predicts the 

need for embolization, with embolization rates of 

60–80 % at angiography

Eur J Trauma Emerg Surg (2015) 41:229–237 



NOM: everywhere?
• Centres providing care for major trauma should aim to 

offer the full spectrum of NOM, DCS, and IR according to 

the clinical need of each patient. 

• Not every hospital will be able to provide comprehensive

care for trauma. 

• Patient intensive monitoring, angiography, an 

immediately available OR and immediate access to blood

TraumaTrauma

• Patient intensive monitoring, angiography, an 

immediately available OR and immediate access to blood

and blood products represent necessary services.

• In general, severely injured patients should be taken

directly to these sites even if this involves a longer

transfer. 

• Secondary transfer should be avoided. 

Cardiovasc Intervent Radiol (2012) 35:472–482 



NOM
• Successful NOM requires careful patient selection based

on the hemodynamic status of the patient, absence of 

other signs of visceral injury that require surgery, good-

quality CT imaging, and the availability of an effective

multidisciplinary team with intensive care physicians, 

experienced surgeons, and interventional radiologists at

the ready.

TraumaTrauma

the ready.

• While many factors help predict NOM failure, it is now

generally accepted that the most important factor

determining successful NOM is the hemodynamic

stability of the patient, irrespective of the grade of injury

or the volume of hemoperitoneum

Eur J Trauma Emerg Surg 2015; 41:229–237 



TraumaTrauma

traumatic hepatic PSA



TraumaTrauma

*
*

traumatic PSA



TraumaTrauma

Penetrating trauma of liver and right kidney



OM
• NOM is contraindicated in case of CT-scan detection of:

free intra- or retro-peritoneal air, 

free intra-peritoneal fluid in the absence of solid organ injury, 

localized bowel wall thickening, 

bullet tract close to hollow viscus with surrounding hematoma

TraumaTrauma

Ann Surg. 2006;244(4):620–8

World Journal of Emergency Surgery (2016) 11:50 



OM
• Recognition of the patient who should proceed to immediate 

laparotomy is of utmost importance. 

• A systematic and logical approach to the control of 

hemorrhage is required in the operating room. 

• Furthermore, surgeons should have a thorough knowledge of 

the anatomy and surgical techniques, such as perihepatic

packing, effective Pringle maneuver, hepatic mobilization, 

TraumaTrauma

packing, effective Pringle maneuver, hepatic mobilization, 

infrahepatic and suprahepatic control of the IVC, and stapled

hepatectomy

• Hepatic necrosis, gallbladder necrosis, bile leak, and abscess

can occur after embolization, with complication rates ranging

from 29 to 80 % 

Am J Surg. 2012;203(4) 448–53.

J Trauma. 2011;70(5):1032– 6.

J Trauma. 2009;67(4):769–73.

Br J Radiol 2016; 89: 20150866. 



TAE after OM
• The exact role of post-operative angio-

embolization is still not well defined.

• Two principal indications have been proposed: 

1. after primary operative hemostasis in stable or 

stabilized patients, with an evidence at contrast

TraumaTrauma

stabilized patients, with an evidence at contrast

enhanced CT-scan of active bleeding, 

2. as adjunctive hemostatic control in patients with 

uncontrolled suspected arterial bleeding despite

emergency laparotomy. 

J Trauma. 2011;70(5):1032–6.

World J Emerg Surg. 2015;10:39. 



TraumaTrauma
Polytraumatic patient with hepatic bleeding



Follow up during/after NOM

• No standard follow-up and monitoring protocol exist

to evaluate patients with NOM liver injuries.

TraumaTrauma

• Serial clinical evaluation and hemoglobin

measurement are considered the pillars in evaluating

patients undergone to NOM. 

World J Emerg Surg. 2015;10:39

J Trauma 2011;70(3):626–9

World Journal of Emergency Surgery (2016) 11:50 



Complications after NOM

• Approximately one quarter of patients with hepatic injury

managed nonoperatively will require an intervention to 

manage a complication (abscess or bile peritonitis). 

• Patients with higher grade injuries are at risk of 

complications, and higher grade injury alone has been

TraumaTrauma

complications, and higher grade injury alone has been

shown to independently predict the need for surgical

intervention. 

• Hepatic necrosis, gallbladder necrosis, bile leak, and 

abscess can occur after embolization, with complication

rates ranging from 29 to 80 % 

J Trauma. 2011;70(3):626–9. 

Arch Surg. 2006;141(5):451– 8. 



Spontaneous hepatic haemorrhage (SHH)

• Rare condition; sometimes poorly recognized

and infrequently diagnosed in patients

presenting with shock. 

• Pathogenesisis unclear and is almost certainly

multifactorial: most frequent in patients with 

SpontanousSpontanous

multifactorial: most frequent in patients with 

connective tissue disease. 

• In tumours and tumour-like conditions, the 

pathogenesis of a haemorrhage has not been

established. 

HPB 2015, 17, 872–880 



SpontanousSpontanous• Pediatric

• Pregnancy

associated

• Malignant

• Benign

emangioma

adenoma

sarcoma

hepatoblastoma

HCC adenoma

HCC

HELLP

acute fatty liver

HCC

angiosarcoma

haemangioendothelioma

Mts

adenoma

FNH

Haemangioma

Nodular Regenerative Hyperplasia

• Vascular

• Connective

tissue disease

• Miscellaneous

Nodular Regenerative Hyperplasia

Cystadenoma

Angiomyelolipoma

Peliosis Hepatis

Amyloid

SLE

Polyarteritis nodosa

Vomiting

Warfarin Therapy

HPB 2015, 17, 872–880 



SpontanousSpontanous

Summary of haemostatic treatments for a spontaneous

hepatic haemorrhage

Treatment practice emphasizes arterial embolization to obtain

haemostasis

Hepatectomy reserved for tumour-bearing patients after staging and 

assessment of liver function. 

HPB 2015, 17, 872–880 



Spontaneous bleeding of an HCC SpontanousSpontanous



Iatrogenic Hepatic Haemorrhage (IHH)

• The incidence of IHHs is more than the incidence of traumatic hepatic
arterial injuries. 

• Percutaneous interventions seem to have a higher incidence of IHHs
than surgery. 

• Etiologies:
– percutaneous transhepatic biliary drainage, 

– percutaneous liver biopsy, 

– liver surgery (pancreaticoduodenectomy, laparoscopic cholecystectomy, 

IatrogenicIatrogenic

– liver surgery (pancreaticoduodenectomy, laparoscopic cholecystectomy, 
and mass excision), 

– transcatheter chemoembolization, 

– transcatheter radioembolization, 

– and endoscopic retrograde cholangiopancreatography

• Mean latency period between the intervention and the diagnosis of 
IHHs varies. The symptoms are hemorrhage, hemobilia, and pain. 

• CTA findings and hemodynamic status of the patients are considered to 
determine the indication for angiography. 

HPB 2006; 8:458–464

Radiol Med 2005; 110:88–96

Emerg Radiol 2008; 15:249–254 

Diagn Interv Radiol 2015; 21: 494–497 



IatrogenicIatrogenic

endovascular treatment currently represents a valid option in emergency settings, 

as it the enables diagnosis and treatment of IHAI in a single session. 



…after cholecistectomy IatrogenicIatrogenic



IatrogenicIatrogenic



Bleeding after hepatic biopsy IatrogenicIatrogenic



IatrogenicIatrogenichepatic arterial bleeding after percutaneous biliary drainage



Bleeding after percutaneous MWA IatrogenicIatrogenic



TAE: embolic agents

• The ideal embolic agent:

– inexpensive, 

– easy to use, 

– permanent, 

– capable of occluding the injured artery with maximum preservation

of hepatic arterial flow. 

ToolsTools

• Active bleeding due to a lesion of a small distal vessel 

responds well to embolization using particles such as

those of PVA (150–300 µm), embospheres (300–500 µm), 

or gelfoam in small segments (1 mm). Gelfoam is

inexpensive and easy to use; however, it is not permanent

and rebleeding may occur. 

Emerg Radiol (2008) 15:249–254

Diagn Interv Radiol 2015; 21: 494–497 



• Superselective catheterization with a coaxial

microcatheter of the bleeding vessel is the most

important step of embolization to obtain the best results

and to avoid many complications. 

• In the case of arterial lesions associated with 

arterioportal shunt (the commonest cause is

TAE: embolic agents

ToolsTools

arterioportal shunt (the commonest cause is

percutaneous liver biopsy), embolization must be 

performed at exactly the point or nexus of the 

arterioportal connection.

• In cases such as pseudoaneurysms or fissurations, to 

obtain complete hemostasis, microcoils have to be 

placed both distally and proximally to the 

pseudoaneurysm. 
Emerg Radiol (2008) 15:249–254

Diagn Interv Radiol 2015; 21: 494–497 



• A covered stent placement can be used to 

treat a PSA located at the level of large 

extrahepatic vessels, especially in patients

who have not developed collateral pathways, 

conserving the continuity of the vascular

TAE: embolic agents
ToolsTools

conserving the continuity of the vascular

artery axis; 

• In selected cases, such as large 

pseudoaneurysms, the percutaneous

puncturing of the pseudoaneurysm can be 

performed with thrombin injection. 
Emerg Radiol (2008) 15:249–254

Diagn Interv Radiol 2015; 21: 494–497 



PSA after bilio-hepatic surgery

ToolsTools



• It must be stressed that while 70% of hepatic

blood comes from the portal vein, the vitality

of the bile ducts depends exclusively on the 

arterial system. 

• In rare cases, the embolization of arterial

TAE: embolic agents
ToolsTools

• In rare cases, the embolization of arterial

branches that irrigate these ducts may

provoke wall necrosis with stenosis or leakage

as complications. 

• Fistulas of necrotic ducts may provoke

bilomas or severe peritonitis. 
Emerg Radiol (2008) 15:249–254

Diagn Interv Radiol 2015; 21: 494–497 



TAE: intraprocedural CBCT ToolsTools



Spontaneous bleeding of an intrahepatic sarcoma ToolsTools

intraprocedural CBCT

post-procedural CBCT



IMMEDIATE 

ASSESSMENT of 

TREATMENT

IMMEDIATE 

ASSESSMENT of 

TREATMENT

hepatic bleeding after MWA

ToolsTools



Conclusions

• Correct multidisciplinary approach is

mandatory to obtain the best outcomes

• Endovascular treatment plays an important• Endovascular treatment plays an important

role either in NOM than in OM



Thank you


