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Summary
Simple hepatic cysts are usually asymptomatic but can 
rarely result in life-threatening complications such as 
haemoperitoneum secondary to rupture. A 70-year-old 
woman with known simple hepatic cyst presented with 
acute chest pain and dyspnoea. The initial diagnosis 
was pulmonary embolism, and anticoagulation was 
commenced. However, she subsequently collapsed with 
haemodynamic instability. CT revealed a large hepatic 
cyst haematoma with rupture into the peritoneal 
cavity. The patient underwent emergency laparotomy, 
haemostasis and partial deroofing of the cyst. 
Retrospective review of CT scans suggested that the 
bleed had begun on presentation but was exacerbated 
by anticoagulation. To our knowledge, this is the first 
report of haemorrhagic hepatic cyst associated with 
acute anticoagulation. We discuss several important 
clinical lessons including cyst rupture as a possible cause 
of chest pain, the need for careful review of imaging and 
the choice of anticoagulation in patients with known 
simple hepatic cyst.

Background
Cystic lesions of the liver comprise solitary simple 
cysts, multiple cysts (such as in polycystic liver 
disease), neoplastic cysts, parasitic (hydatid) cysts 
and abscesses.1 According to the American College 
of Gastroenterology, simple hepatic cysts are 
thought to arise from ‘congenital exclusions of 
hyperplastic bile duct rests that lack a communica-
tion with biliary ducts.’2 Simple hepatic cysts have 
an estimated incidence of 5%,3 but the increasing 
use of cross-sectional imaging means that a growing 
number of cysts are being detected incidentally. 
They are uncommon in people below the age of 
40 years, with a female to male ratio of approxi-
mately 4:1.4 Simple hepatic cysts are usually asymp-
tomatic, but in about 5% of cases, they can cause 
abdominal pain (the most common symptom), a 
palpable mass, fever, obstructive jaundice, portal 
hypertension or cyst rupture.5 6 Compression of 
adjacent organs may also occur, leading to abdom-
inal distension, early satiety, nausea and vomiting.7 
In contrast to parasitic hydatid cysts, in which cyst 
rupture is a well-recognised complication, simple 
hepatic cysts very rarely rupture.8 

Here we present the first reported case of simple 
hepatic cyst rupture and haemoperitoneum associ-
ated with acute anticoagulation. The hepatic cyst 
rupture was confounded by an incidental discovery 
of a small pulmonary embolism. The difficulties 

encountered in the management of the case are 
described.

Case presentation
A 70-year-old woman with a known history of 
simple hepatic cyst and hypertension presented 
with a 1-day history of pain in the chest and shoul-
ders, with shortness of breath on exertion. She 
denied recent long-haul travel and had no other risk 
factors for venous thromboembolism. The hepatic 
cyst had thus far been managed conservatively by 
the regional hepatobiliary team due to the lack of 
secondary effects (figures 1–4). Bedside observations 
were stable (blood pressure 143/72 mm Hg, heart 
rate 74 beats/min, respiratory rate 16 breaths/min, 
oxygen saturation 96% on room air and tempera-
ture 36.3°C), and on examination, there was mild 
tenderness over the epigastrium and the right upper 
quadrant. Her calves were soft non-tender.

Differential diagnosis
Acute coronary syndrome must be excluded in any 
presentation of acute chest pain, given the patient’s 
history of hypertension.

Pulmonary embolism was considered due to the 
presentation of chest pain and dyspnoea, although 
the patient did not have any risk factors for venous 
thromboembolism.

Hepatic cyst complications were also among the 
differentials due to the known history.

Investigations
An ECG demonstrated sinus rhythm with no acute 
changes. Blood tests showed troponin I<40 ng/L (ie, 
not elevated), white cell count 14.1×109/L, C reac-
tive protein 12.9 mg/L and a D-dimer of 582 ng/
mL. Due to the elevated D-dimer, a CT pulmo-
nary angiogram was performed, which suggested a 
faint filling defect in the left upper lobe pulmonary 
artery. The previously known cyst in the left lobe of 
the liver was also detected as a 6×8 cm hypodense 
lesion (figure 5).

Treatment
The patient was initially treated as a case of unpro-
voked pulmonary embolism. After discussion with 
the patient, she was commenced on anticoagulation 
with rivaroxaban. The next morning, however, she 
became haemodynamically unstable and collapsed. 
Haemoglobin level dropped from 121 to 77 g/L 
overnight, prompting suspicion of a severe internal 
haemorrhage. The major haemorrhage protocol 
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was activated, and an urgent repeat CT of the abdomen and 
pelvis was performed, which found a large well-defined subacute 
collection in the left hepatic lobe measuring 12.5×7.5×10 cm, 
with changing linear areas of hyperdensity within the collection. 
There was also free fluid around the liver and spleen and in the 
pelvis (figure 6), consistent with cyst bleed and rupture.

The patient underwent emergency laparotomy with open 
deroofing of the hepatic cyst. About 2 L of blood was drained 
from the abdominal cavity. Good haemostasis was achieved, and 
the abdomen was closed by primary mass closure.

Outcome and follow-up
Postoperative recovery was uneventful, and the patient was closely 
monitored for 3 days in the intensive care unit. Both preoperative 
CT scans were reviewed with other radiologists, and interestingly 
(but with benefit of hindsight), it appeared that the hepatic cyst 

had begun to bleed even during the first scan, as suggested by a 
slight hyperdensity within the cyst (figure 5). Moreover, there was 
minimal perihepatic fluid visible, which progressed significantly in 
the subsequent CT. The overall impression was that the intracystic 
bleed with attendant rupture was more likely to be the cause of the 
patient’s symptoms, rather than the pulmonary embolism, which 
was deemed very insignificant. The bleed was thought to be exac-
erbated by the acute anticoagulation, which was therefore discon-
tinued for the rest of her inpatient stay.

The patient was discharged on day 9 postoperatively, with no 
signs and symptoms of venous thromboembolism. Histological 
analysis of biopsied tissue confirmed that the lesion was benign. 
On subsequent follow-up appointments, she remained stable 

Figure 1  The hepatic cyst was discovered incidentally on ultrasound 
in April 2013 as a thin-walled bi-locular structure measuring 
approximately 7.9×6.9 cm.

Figure 2  MRI follow-up in November 2013 showed that the size of 
the cyst was relatively unchanged (7.6×6.7 cm).

Figure 3  MRI follow-up in May 2014 showed a mild increase in the 
size of the cyst (8.3×7.2 cm).

Figure 4  MRI follow-up in April 2015 showed a further mild increase 
in the size of the cyst (8.9×7.4 cm).
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with no further symptoms. Repeat ultrasound scan 9 months later 
showed no evidence of recurrence of the hepatic cyst (figure 7).

Discussion
This case describes a rare event of a simple hepatic cyst 
rupture that had been aggravated by acute administration of 
an antithrombotic agent, giving rise to haemoperitoneum and 

haemodynamic instability. To our knowledge, this is the first 
report of a life-threatening haemorrhagic hepatic cyst linked to 
acute anticoagulation. It is unique in its presentation in the form 
of acute chest and shoulder pain, which can be explained by the 
phenomenon of referred pain, and the incidental finding of an 
insignificant pulmonary embolism, which turned out to be a red 
herring.

The aetiology and pathophysiology of simple hepatic cyst 
rupture remain unclear due to its rarity. Gaviser et al hypothe-
sised that intracystic haemorrhage begins when high intracystic 
pressure causes necrosis of the cyst epithelium and injury to 
fragile blood vessels in the cyst wall.6 In our case, the confirmed 
intracystic bleed was aggravated by increased bleeding tendency 
due to anticoagulation, leading to a vicious cycle that raised the 
tension within Glisson’s capsule sufficiently to cause rupture. 
Necrosis was absent in histological analysis of the cyst wall, 
suggesting that this is not a necessary step prior to cyst rupture. 
Direct trauma has been cited as another possible contributing 
factor,6 but this was denied in the history.

A systematic review by Imaoka et  al identified 18 relevant 
publications (29 cases) on non-parasitic hepatic cyst ruptures 
between 1959 and 2015.8 We further identified four publica-
tions,9–12 making a total of 34 cases (Imaoka included). Eleven 
of these resulted in haemoperitoneum, but only two were asso-
ciated with long-term anticoagulation.10 13 In one case, Simon 
et al described a 63-year-old man who presented with an acute 
abdomen on a background of life-long acenocoumarol due to 
recurrent deep venous thromboses.10 The patient developed 
bilateral pulmonary embolism when his anticoagulation regime 
was reversed to treat his haemorrhagic hepatic cyst. He was 
eventually successfully treated by recommencement of anticoag-
ulation with strict monitoring of international normalised ratio 
and partial thromboplastin time. In the other case, a 76-year-old 
man presented with haemoperitoneum from a haemorrhagic 
hepatic cyst on a background of long-term acenocoumarol use 
due to a haemodialysis shunt in his arm.13 Exploratory lapa-
rotomy was performed, and the bleed was stopped by placing 
the omentum over the ruptured hepatic cyst. Unfortunately, the 
patient suffered multiple postoperative complications and even-
tually died.

Our case was similar to Simon’s but in reverse: the pulmonary 
embolism was discovered first, leading to initiation of antico-
agulation, which then had to be stopped due to the diagnosis 
of massive haemorrhage from the ruptured simple hepatic cyst. 

Figure 5  October 2018 (this admission): appearance of the hepatic 
cyst during the initial CT (pulmonary angiogram). The large cyst in 
the left lobe was demonstrated as a 6×8 cm hypodense lesion. Within 
the lesion, there was a subtle hyperdensity, suggesting the evolution 
of bleed. Adjacent to the large cyst was a smaller cyst that had been 
virtually unchanged compared with previous scans. Minimal perihepatic 
fluid was also present.

Figure 6  In the subsequent CT (abdomen and pelvis), a large well-
defined subacute collection is demonstrated in the left hepatic lobe 
measuring 12.5×7.5×10 cm, with progression of free fluid around the 
liver and spleen.

Figure 7  Repeat ultrasound scan in July 2019 showed that the 
hepatic cyst had not recurred.
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As in Simon’s case, there was a temporary dilemma between 
treating the pulmonary embolism with anticoagulation and the 
risk of exacerbating haemorrhage from the ruptured hepatic 
cyst. Given the rarity of hepatic cysts and their complications, it 
may be reasonable to treat the pulmonary embolism, but when 
the suspicion of hepatic cyst rupture arises, the vigilant clini-
cian should delay anticoagulation until the possibility of internal 
bleeding has been ruled out by meticulously reviewing the radio-
logical images with a consultant radiologist. Depending on the 
size of the pulmonary embolism and severity of haemorrhagic 
cyst rupture, if the risk-benefit ratio favours anticoagulation, 
intravenous unfractionated heparin ought to be chosen by virtue 
of its reversibility, in keeping with National Institute of Clinical 
Excellence guidelines.14

The American College of Gastroenterology provides guidance 
on the management of simple hepatic cysts.2 Asymptomatic cysts 
should be managed expectantly, whereas symptomatic cysts merit 
intervention. Simple aspiration is ineffective as the persistence 
of secretory epithelium leads to cyst recurrence15; concomitant 
introduction of sclerosing agents aimed at destroying the secre-
tory epithelium (ie, aspiration sclerotherapy) is therefore recom-
mended as the preferred first-line treatment.16 A systematic 
review by Wijnands et  al demonstrated sustained cyst volume 
reduction ranging between 76% and 100% up to 54 months after 
aspiration sclerotherapy, with symptom reduction in 72%–100% 
of patients.17 Ethanol is the most common sclerosing agent,17 
but recent advances have seen the use of non-ethanol alterna-
tives such as ethanolamine oleate18 and polidocanol19 with good 
efficacy. The applicability of aspiration sclerotherapy to patients 
with haemorrhagic hepatic cysts remains unclear.6

Indications for a primary surgical approach include difficulty 
in ruling out cystadenoma or malignancy, biliary communica-
tion, failure of aspiration sclerotherapy and cyst recurrence.20 
Options include laparoscopic or open deroofing/fenestration, 
cyst enucleation and hepatic resection.6 There have been no 
trials comparing deroofing/fenestration techniques with aspira-
tion sclerotherapy, but data suggest the former is similarly or 
more effective in reducing symptoms although with significantly 

higher morbidity and mortality.16 Hepatic resection is typically 
reserved for cases where histology suggests cystadenoma or 
malignancy.6 Resolved haemorrhagic hepatic cysts that proved 
benign should be followed up with regular ultrasound scans.6
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Learning points

►► Haemorrhagic rupture is a rare but life-threatening 
complication of simple hepatic cysts, which may present as 
acute chest pain.

►► In patients with suspected hepatic cyst rupture, extreme 
caution should be taken when considering anticoagulation 
for pulmonary embolism. Radiological imaging should be 
meticulously reviewed to guide management.

►► If the risk-benefit ratio favours anticoagulation, this should be 
limited to judicious use of intravenous unfractionated heparin 
with close monitoring of haemodynamic status, international 
normalised ratio and partial thromboplastin time.

►► Asymptomatic simple hepatic cysts can be managed 
expectantly with serial imaging to monitor for progression, 
while symptomatic cysts merit intervention.
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