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SUMMARY
Cyanoacrylate injection is a recognised endoscopic
treatment option for variceal haemorrhage. We describe
a 34-year old man with hepatitis B cirrhosis who
presented to the hospital with upper gastrointestinal
haemorrhage from gastric and oesophageal varices.
Haemostasis was achieved via cyanoacrylate injection
sclerotherapy and banding. Ten days later, the patient
developed acute hypoxia and fever. His chest radiograph
showed wide-spread pulmonary shadowing. A non-
contrast CT scan confirmed multiple emboli of injected
glue material from the varix with parenchymal changes
either suggesting acute lung injury or pulmonary
oedema. He gradually recovered with supportive
treatment and was discharged home. On follow-up, he
remained asymptomatic from a chest perspective. This
case report discusses the rare complication of pulmonary
embolisation of cyanoacrylate glue from variceal injection
sites and the diagnostic dilemmas involved. Emphasis is
placed on the importance of maintaining high index of
clinical suspicion when assessing patients with possible
procedure related complications.

BACKGROUND
Acute upper gastrointestinal (GI) bleeding is the
most common GI emergency and accounts for
9000 deaths in the UK each year.1 Variceal bleeding
accounts for 11% of acute upper GI bleeding and
continues to be rising as a consequence of excess
alcohol consumption in this country.1 In the 2007
UK audit, gastro-oesophageal varices was found in
20% of new admissions in the underage 60 group.1

Endoscopic haemostatic techniques have continued
to develop over the years. However, variceal
obturation with cyanoacrylate glue remains an
effective treatment option albeit with the acknowl-
edged risk of distal embolisation. Our case illus-
trates an atypical delayed presentation of
pulmonary embolic complications in a ventilated
patient who received large volume of cyanoacrylate
injection for a bleeding gastric varix in a critical
care setting. To the best of our knowledge, this is
the fifth reported case in the UK2–5 and first report
of such delayed onset glue embolism.

CASE PRESENTATION
A 34-year-old man with hepatitis B cirrhosis pre-
sented to the emergency department with lethargy
and multiple episodes of haematemesis. On arrival,

he was hypotensive, tachycardic, icteric and ence-
phalopathic. Physical examination revealed a dis-
tended abdomen with ascites and no other
findings. His blood tests showed the following:
haemoglobin 50 g/L, white cell count 25.7×109/L,
prothrombin time 26.9 s, albumin 11 g/L, bilirubin
46 mml/L, alkaline phosphatase 357 m/L, alanine
transaminase 134 m/L, urea 8.0 mmol/L and cre-
atinine 197 mmol/L. His Child-Pugh score was
C. He was transfused with packed red cells, fresh
frozen plasma and cryoprecipitate and was trans-
ferred to the intensive care unit where he was sub-
sequently intubated, ventilated and started on
terlipressin. His upper GI endoscopy revealed
several oesophageal varices, a blood-filled stomach
and limited views of a fundal gastric varix. He
received banding ligation to his oesophageal varices
and haemostasis was achieved. The following day,
he underwent a further endoscopy and received
cyanoacrylate injection to the large gastric varix. In
total, 4 mLs of cyanoacrylate glue mix (1:1 with
lipiodol) was injected into two sites in the varix.
The patient was haemodynamically stable postpro-
cedure. He remained intubated and ventilated due
to severe hepatic encephalopathy and received con-
tinuous veno-venous haemofiltration for severe
acute kidney injury.
On day 10 of his admission, he developed a fever

of 38.9°C, desaturated from 98% to 94% and
became tachycardic. His oxygen requirements
increased from a FiO2 of 0.4 to 0.7. On examination,
he was found to have blood stained secretions in his
tracheostomy tube and ventilatory circuit. There
were wide-spread fine crepitations audible through-
out his chest. A chest radiograph showed diffuse,
bilateral opacity. A non-contrast CT scan showed
diffuse bilateral ground glass changes and consolida-
tion throughout the lower lobes. Linear hyper-
densities were present within the pulmonary arteries
and their branches with larger volume, tubular high
densities within the distribution of infradiaphrag-
matic varices (figure 1A–C). These findings were in
keeping with multiple emboli from the injected
material in the varix with parenchymal changes sug-
gesting either pulmonary oedema or acute lung
injury. The patient was managed conservatively with
intravenous diuretics. He was empirically started on
broad-spectrum antibiotics for possible ventilator-
associated pneumonia. Bronchoscopy with bronch-
oalveolar lavage showed frothy pink sputum in the
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airways and ruled out any clear source of haemorrhage.
Echocardiogram showed normal left ventricular function and no
cardiac abnormalities.

OUTCOME AND FOLLOW-UP
Over the next 4–5 days, his oxygen requirements decreased. A
repeat chest radiograph showed resolution of the parenchymal
changes. He was successfully weaned off the ventilator and was
extubated. Prior to discharge home, his surveillance endoscopy
showed ulceration from sclerotherapy and no further bleeding.
During his outpatient follow-up, he remained asymptomatic
from a chest point of view.

DISCUSSION
The guidelines published by the British Gastroenterology
Society in 2001 recommend band ligation as first line treatment
for gastro-oesophageal varices. However, in difficult banding or
uncontrolled bleeding, other treatment options such as endo-
scopic sclerotherapy, tissue adhesives or transjugular intrahepatic
portosystemic shunt (TIPSS) can be considered.6 The recent
guidelines by the Scottish Intercollegiate Guidelines Network in
2008,7 the report from the Baveno V consensus workshop in
2010,8 and the National Institute for Health and Care
Excellence guidelines in 20129 recommend that in patients with

confirmed gastric variceal haemorrhage to have endoscopic
treatment preferably with cyanoacrylate injection. Studies have
suggested that cyanoacrylate injection is more cost- effective
than TIPSS.10 11

N-butyl-cyanoacrylate is a watery solution that polymerises
almost immediately on contact with blood, thus securing a rapid
haemostasis. It is mixed with lipiodol, an oil base agent to delay
polymerisation in order to minimise adherence to injecting
needles and endoscopes but at the risk of distal embolisation
that are potentially catastrophic.12 The embolic adverse effects
reported so far include pulmonary embolism, splenic infarction,
splenic vein and portal vein thrombosis and recurrent sepsis
caused by glue emboli acting as a septic source.2–5 13–28 Other
more common risks associated with cyanoacrylate injection
treatment include transient fever and pain, early rebleeding due
to necrosis around the injection site, incomplete varix obliter-
ation, tissue necrosis leading to deep ulceration and occasional
perforation.12 In our case, pulmonary embolism was observed
and this is our focus of discussion.

The pathophysiology of glue migration can be complex. Most
gastric varices receive blood supply from short gastric and epi-
ploic veins which drains to the left renal vein via a large gastro-
renal shunt.21 Injected cyanoacrylate can migrate from the
gastric varices via the gastrorenal and splenorenal veins into the
inferior vena cava, right heart and pulmonary circulation. The
lungs act as a filter to most emboli, however, systemic embolisa-
tion to the spleen, cerebral and coronary arteries can occur
through arteriovenous pulmonary shunt or paradoxical embol-
isation via patent foramen ovale or atrial septal defect.21 An
alternative migration pathway is via the superior vena cava and
the azygos vein but Depuey et al proposed that this occurs more
commonly with oesophageal than cardial or gastric varices.20 In
the case reported here, it is difficult to have complete diagnostic
certainty when it comes to predicting the pathway of glue
migration which resulted in the multiple pulmonary emboli;
however from figure 2, it is likely that cyanoacrylate travelled
through a gastrorenal shunt as embolic material can be seen in
splenorenal varices.

The exact rate of glue migration remains largely unknown.
This is limited by the lack of routine postprocedural chest
imaging or investigations for patients with mild hypoxaemia.
There are very few studies analysing the risk factors for embol-
isation from glue injection. Hwang et al found that the volume
of cyanoacrylate injected is associated with the risk of pulmon-
ary embolism. In the retrospective study, 6 of 140 patients
(4.3%) were given a mean volume of more than 4.2 mLs as

Figure 1 (A) Non-contrast CT (scout view). Diffuse, bilateral consolidation and white arrows indicate small areas of high density projected over left
hilum and right apex, with a larger quantity of serpiginous, high-density material distributed in the left upper quadrant. (B and C) Selected
non-contrast CT images (coronal and axial slices respectively). White arrows show small, linear hyperdensities distributed within central and
pulmonary arterial branches, and infradiaphragmatic varices.

Figure 2 Non-contrast axial CT slice through the upper abdomen.
Black arrow shows high-density cyanoacrylate material within
splenorenal varices, and white arrow shows perihepatic ascites.
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compared to 1.8 mLs for those without pulmonary embolism.
Four of the six patients were symptomatic from pulmonary
embolism.29 Alexander et al reported volume and speed of
injection and the size of gastric varices as risk factors for embol-
isation.13 Larger gastric varices have higher blood flow rates and
are known to be associated with gastrorenal shunts predisposing
them to pulmonary embolism. Irisawa et al concluded that alter-
ing the ratio of cyanoacrylate to lipiodol affects the rate at
which the tissue adhesive polymerises; however, it remains diffi-
cult to prevent some migration beyond the bleeding varix.30 In
the case reported here, the likely cause for pulmonary glue
embolism was related to a combination of large volume cyano-
acrylate injection used as well as the presence of large gastric
varices with gastrorenal shunt.

Fatal and non-fatal cases of pulmonary glue embolism have
been published worldwide. A spectrum of clinical presenta-
tions ranging from asymptomatic to sudden death has been
reported so far. These included pleuritic chest pain, dyspnoea,
cough, fever, tachycardia, hypoxia and cardiorespiratory
arrest.2–4 13 14 17 18 20 21 24 When the patient is symptomatic,
chest radiograph or non-contrast CT will aid the diagnosis.
However, cyanoacrylate glue emboli are difficult to diagnose
with CT pulmonary angiography as the intravenous contrast
medium may mask the emboli. The onset of respiratory
deterioration tends to occur minutes to hours after cyano-
acrylate injection. In our patient, the deterioration was only
apparent 10 days after the injection, which is rare. We
hypothesise this could be because the stability of cyanoacryl-
ate is different underventilated and filtered conditions in com-
parison to those patients without invasive organ support. The
treatment for pulmonary glue embolism is supportive and
there is no recognised role for anticoagulation or thromboly-
sis. Embolic consequences resolve with time by an unknown
mechanism, as cyanoacrylate is not known to break down
clots. Largely, symptomatic patients who survived were fol-
lowed up with resolution of symptoms. Despite the clinical
improvement, it has been noted that radiographic features of
glue emboli can persist.13

Other alternative tissue adhesives available are fibrin glue and
thrombin. Although less widely used, several studies have
described good haemostatic results and are generally well toler-
ated.31–34 However, as with any blood product, potential
adverse effects include anaphylaxis, antibody formation against
fibrinogen and thrombin leading to coagulopathy and bleeding,
and infectious disease transmission. Systemic embolisation may
also occur due to inadvertent intra-arterial injection of fibrin
glue or thrombin.12

Learning points

▸ Pulmonary glue embolism is rare but can be potentially
fatal. As clinicians, it is important to have a high index of
clinical suspicion in patients with unexpected
cardiorespiratory deterioration during or after endoscopic
procedure.

▸ It is important to recognise that the onset of respiratory
deterioration can be delayed.

▸ It is possible that this complication is underdiagnosed in the
asymptomatic or mildly symptomatic group of patients.

▸ Consider alternative strategies of treatment for variceal
bleeding in the critically ill patient with large varices
requiring large volumes of sclerosant.
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