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Spontaneous liver rupture associated with anticoagulant therapy. A case report

Spontaneous hepatic rupture without underlying liver diseases is uncommon entity. We report a rare case of spontaneous
rupture of liver hematoma in patient treated with warfarin end enoxaparin sodium because of pulmonary embolism.
Two day after admission the patient complained generalized abdominal pain and hemodynamic instability. The abdom-
inal US and TC scan revealed free fluid and lesion at right liver lobe. The patient, despite intravenous fluid support
and blood transfusion, was hemodinamically instable and urgent laparotomy was needed. At laparotomy, it was found
that a subcapsular haematoma, involving the diaphragmatic face of the right liver, had ruptured into peritoneum. Hepatic
bleeding was stopped using a conservative approach by Pringle manoeuvre, parenchymal suture and fibrin sealant. There
was no complication related to hepatic surgery but the patient died because of new massive pulmonary embolism 10
days after surgery. The absence of underlying liver pathology was confirmed by autopsy examination.
This case report suggests that the possibility of spontaneous liver rupture should be considered in patients being treated
with oral anticoagulants. Early diagnosis are critically important given the high morbidity and mortality. Aggressive resus-
citation and immediate exploratory laparotomy is needed when hemodynamic instability occurs. In our case a quick, safe
and effective control of bleeding was provided by partial vascular occlusion, parenchymal suture and topical 
haemostatic agent. 
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ders and pregnancy related conditions 1. During antico-
agulant therapy cases of hematoma of the rectus abdom-
inalis muscle, spleen, small intestine, adrenal gland, kid-
ney and retroperitoneum have been reported 2.
Spontaneous liver hematomas induced by anticoagulation
therapy are rare 3-5.
We describe a case of spontaneous rupture of liver
hematoma in a patient treated by Warfarin for pul-
monary embolism. 

Case Report

86 years old male, treated in intensive care for pulmonary
embolism subsequent to a thrombosis of left femoral
vein. He had an history of hypertension and peripheral
vascular disease, but no history of trauma or bleeding

Introduction 

Atraumatic liver rupture is a uncommon event, associ-
ated with high morbidity and mortality. In most cases
the spontaneous liver ruptures is consequent to an under-
lying hepatic disease like a primary benign or malignant
neoplasms, metastatic liver disease, inflammatory disor-
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diathesis. He was treated two months before with an
aneurysm endovascular repair of an aorto-iliac aneurysm. 
On admission to the hospital a total-body CT-scan
showed no hepatic lesions. He was initially treated with
anticoagulant warfarin (8.75 mg per day) and enoxaparin
sodium (8000 U.I.) once daily by subcutaneous injec-
tion. Other medications was omeprazole (20 mg) once
daily. His blood pressure was 110/70 mmHg, pulse rate
was 85 p/min and laboratory test showed 12.9 g/dl
hemoglobin, %PT 53%, aPTT 33sec and INR, 1.49. 
Two day later, the patient complained abdominal pain
in the right upper quadrant, abdominal distention and
hemodynamic instability (blood pressure 90/65 mmHg,
pulse 115/min). Abdominal ultrasonography (US)
revealed a large liver haematoma involving the right lobe
and extensive free abdominal collection. A contrast CT
scan confirmed the presence of blood density of the
abdominal free fluid and a large liver haematoma in seg-
ments VIII, VII, VI, and IVB with rupture of the
Glisson’s capsule at the surface of VII segment. There
was no enhanced contrast leakage (Fig. 1). The patient,
despite intravenous fluid support and blood transfusions,
continued to present hemodynamic instability and a fall
in hemoglobin to 8.0 g/L with PT 36%, aPTT 35 sec
and INR 1.96. 
The patient was transferred immediately to the operat-
ing room for an urgent laparotomy. At the opening of
peritoneum 1500 ml of free hemoperitoneum was
drained. Liver exploration showed an extensive
haematoma involving almost the entire right lobe of the
liver that was bleeding from a Glisson’s tear on VII seg-
ment. The right liver was mobilized severing the falci-
form, coronary and triangular ligaments to optimize
lesion exposure. We packed the liver waiting in vain for
possible cessation of bleeding, but it was still active owing

a deep laceration of the liver parenchyma across the
hematoma. Therefore after performing the Pringle
maneuver to block the blood inflow and reduce the active
bleeding has been reduced, we packed again the liver
and at stop bleeding we completed hemostasis by suture
ligature of the bleeding points and hepatorrhaphy. At the
end of the procedure fibrin sealant patches was used on
cut surface of liver to secure haemostasis.
During surgery 2 U of packed red cells and 6 U fresh
frozen plasma units were administred to the patient. Two
more transfusion of packed red cells was administered
the day after surgery. The patient remained hemody-
namically stable in the 48hours after surgery and hemo-
globin rose to 11.0 g/dl, PT 52%, aPTT 33 sec and
INR 1.51. Patient received anticoagulant therapy with
enoxaparin sodium 8000UI. Unfortunately the patient
developed a new pulmonary embolism and died from
cardiac arrest (autopsy findings) during the post-opera-
tive day 10. The absence of underlying pathology was
confirmed by autopsy examination.

Discussion 

Atraumatic liver rupture is a rare condition most often
associated with a malignant or benign liver disease or
occurs in context of pregnancy related syndrome (HELLP
syndrome) 1,6-13. Although in literature atraumatic and
spontaneous liver rupture are consider synonymous, they
should be classified like two different entities: the atrau-
matic one when the rupture occurs in a liver with under-
lying disease and spontaneous one when the rupture
occurs in a normal liver. 
Chen et al shown that in 85.7% of cases, the atraumatic
pathologic rupture of the liver is associated with HCC,
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Fig. 1: Abdominal CT scan showing abdominal free fluid and a large liver haematoma involving almost the entire right lobe of the liver
with a Glisson’s tear on the surface of VII segment – (A: arterial phase, B: venous phase) 
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followed by adenoma, cirrhosis, hemangiomas and liver
metastases 6. Hepatic rupture in absence of underlying
pathology is an extremely rare occurrence 14. Warfarin is
a widely used anticoagulant prescribed for patients with
venous thrombosis, pulmonary embolism, chronic atrial
fibrillation, and prosthetic heart valves. During treatment
with oral anticoagulants the risk of severe bleeding has
been estimated to be 0.6%-1.0% per year’s treatment
and the gastrointestinal tract was the most common site
of bleeding 15,16. The most common site of anticoagu-
lant-related bleeding resulting in acute abdomen is the
wall of the small intestine and colon 17,18. Only few cas-
es of spontaneous liver hematomas have been reported
in literature following oral anticoagulant therapy 3-5. 
Warfarin sodium can cause severe gastrointestinal bleed-
ing even when administered in the therapeutic range 19.
Drugs interactions may influence the efficacy of Warfarin
therapy and may make significant contribution to hem-
orrhagic complications interfering with its pharmacoki-
netic or pharmacodynamic 15. Other risk factors have
been associated with a significantly increased risk of
bleeding during warfarin therapy: old age, diabetes mel-
litus, the presence of malignancy, hypertension, liver dys-
functions, severe chronic kidney disease, elevated crea-
tininemie, anemia, bleeding disorder and instability of
the INR (INR > 3.0, pre-treatment INR > 1.2) 16,17.
Using warfarin together with omeprazole may increase
the risk of bleeding in rare cases 20-22. However, the effect
of the interaction between warfarin and omeprazole has
been described as having minor or limited clinical sig-
nificance 23 and, when it occurs, should occur with an
increase in INR and prothrombin time. In our case the
concomitant administration of omeprazole and warfarin
did not affect the coagulation times that remained with-
in the expected range during the whole period of treat-
ment. Furthermore, to obtain a rapid anticoagulant effect
because of pulmonary embolism, the patients received
low-molecular-weight heparin during the first days of
warfarin therapy as a “bridge” but, when liver rupture
occurred, the PT and INR were still below the recom-
mended therapeutic range 24. Detailed history and care-
ful physical examination excluded any cutaneous or sub-
cutaneous symptoms or signs like wounds, ecchymosis,
hematoma, swelling or pain related to traumatic injury
during tretment. The autopsy examination confirmed the
absence of underlying hepatic disease so that the defi-
nite cause of the liver rupture in our case remain unde-
termined. 
Spontaneous liver rupture is usually preceded by sub-
capsular hematoma 9. Initial symptoms related to the
capsular distension are the epigastric/right hypocondrial
pain. The free hemoperitoneum resulting from capsule
rupture causes abdominal distension, peritoneal signs and
can lead to hypovolemic shock 7. The diagnosis of hemo-
peritoneum is confirmed by imaging studies like abdom-
inal US and abdominal CT scan. The management of
atraumatic liver injury include conservative treatment,

trans-catheter embolization of hepatic artery and surgery.
In stable patients with intact liver capsule and contained
hematoma conservative treatment with serial haemoglo-
bin and US monitoring, and CT scan is indicated 14.
Conservative treatment with Transarterial Hepatic
embolization has been proposed to treat liver injuries
with bleeding for hemodynamically stable patients in
which extravasation of contrast on the initial abdominal
CT scan was demonstrated 25-27. However this procedure
require expertise of interventional radiologist which is
usually only available in specialized centers.
When conservative treatment fails or hemodynamic insta-
bility occurs emergency laparotomy is needed. Local liv-
er haemostasis can be achieved by hepatic suture, cau-
terization, argon laser use, perihepatic paking, hepatic
artery ligation or hepatectomy 10,13,28. Surgical equipe
experience on liver surgery, underlying hepatic disease,
general condition of the patient and availability of
advanced haemostatic surgical devices can affect the sur-
geon choice. Pads packing is the simplest procedure and
has been indicated as an effective method to control
haemorrhage from liver parenchyma injury 29,30.
Surgical procedures such as hepatotomy, hepatorrhaphy,
direct vessel ligation and non-anatomic hepatic resection
have replaced the prolonged and extensive procedures
such as anatomic liver resection related to high mor-
bidity and mortality 31-34. In our patients, immediate sur-
gical exploration was mandatory because of hemody-
namic instability. To reduce the operative blood loss, that
seems the main determinants of perioperative morbidity
and mortality especially in emergency conditions, we
adopted the Pringle manoeuver as blood inflow block-
ing method. More aggressive hepatic vascular occlusion
was a time consuming procedure and may causes severe
hypotension so that should be reserved when more sim-
ple vascular occlusion fails. When active bleeding was
reduced, we completed hemostasis by packing, suture lig-
ature of the bleeding points and hepatorrhaphy avoid-
ing a liver resection. Finally, fibrin sealant patches was
used on treated surface of liver to secure haemostasis.
Topical hemostatic agents like fibrin sealant and cellu-
lose are widely used for the control of bleeding during
hepatic surgery when standard surgical techniques prove
insufficient. We used fibrin sealant patches because they
seems provide better secondary control of local bleeding
than cellulose patches in patients undergoing liver resec-
tion.

Conclusion

Although rare, spontaneous liver rupture is to be con-
sidered in case of atraumatic hemoperitoneum during
anticoagulant therapy even when INR remains inside the
recommended therapeutic range. A high index of suspi-
cion and early diagnosis are critically important to reduce
the high mortality rate related to this adverse event.
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Quick, safe and effective control of bleeding may be pro-
vided by Pringle maneuver, parenchymal suture and top-
ical haemostatic agent.

Riassunto

La rottura spontanea di fegato in assenza di malattie epa-
tiche concomitanti è un evento abbastanza raro. Nel
nostro lavoro illustriamo un raro caso di rottura spon-
tanea di fegato in un paziente in trattamento con war-
farin ed enoxaparina sodica a causa di una embolia pol-
monare. Due giorni dopo la dimissione il paziente lamen-
tava dolori addominali generalizzati e presentava instabi-
lità emodinamica. L’ecografia addominale e la TC addo-
me mostravano versamento libero in addome ed una
lesione a carico del fegato destro. Nonostante la terapia
infusionale di supporto e le trasfusioni, il paziente con-
tinuava ad essere instabile da un punto di vista emodi-
namico; si decideva pertanto di eseguire una laparoto-
mia d’urgenza. Alla apertura della cavità addominale vi
è stato il riscontro di un ematoma sotto-glissoniano che
coinvolgeva la faccia diaframmatica del fegato di destra
e che si era aperto in addome. Il sanguinamento è sta-
to controllato con approccio conservativo utilizzando la
manovra di Pringle, sutura del parenchima ed uso di
emostatici. Non si sono osservate complicanze correlate
all’intervento ma il paziente è deceduto a causa di un
nuovo episodio di embolia polmonare massiva, in deci-
ma giornata postoperatoria. L’esame autoptico ha con-
fermato l’assenza di patologie epatiche concomitanti.
La possibilità di una rottura spontanea di fegato andreb-
be sempre considerata in pazienti in trattamento con
anticoagulanti. La diagnosi precoce è fondamentale date
l’alta morbilità e mortalità. Una terapia rianimatoria
aggressiva ed una laparotomia esplorativa d’urgenza sono
indicate in caso di instabilità emodinamica. Nel nostro
caso, un rapido e sicuro controllo dell’emostasi sono sta-
ti possibili grazie ad una emostasi compressiva, sutura
diretta del parenchima ed uso di emostatici.
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