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SUMMARY
Obstructive sleep apnoea (OSA) is increasingly
recognised as a source of perioperative morbidity and
mortality. We describe a patient with severe OSA who
developed transient contrast encephalopathy after
elective coiling of an anterior communicating artery
aneurysm. Contrast extravasation led to cerebral oedema,
seizures and delirium, which eventually completely
resolved. OSA is known to be associated with a
proinflammatory state that leads to hypertension,
impaired endothelial repair capacity and endothelial
dysfunction. Further studies are needed to clarify
whether OSA increases the risk of endovascular
procedures.

BACKGROUND
Obstructive sleep apnoea (OSA) is increasingly
recognised as a source of perioperative morbidity
and mortality. To the best of our knowledge, we
describe the first case of contrast encephalopathy in
the setting of severe OSA. This case is important as
it can raise awareness among clinicians about the
possibility of contrast encephalopathy in patients
with endothelial dysfunction.

CASE PRESENTATION
A Caucasian woman with a medical history of
morbid obesity (body mass index=43 kg/m2),
severe OSA, oxygen-dependent chronic obstructive
pulmonary disease, hypertension and type 2 dia-
betes, was found, during work up for headaches, to
have a 7 mm anterior communicating artery aneur-
ysm. She was offered observation versus treatment,
and she opted for treatment of the aneurysm.
A sleep study confirmed severe OSA with an

apnoea–hypopnoea index of 110.7 events/hour and
oxygen saturation nadir at 75%. She was neuro-
logically intact prior to embolisation.
The endovascular procedure was performed

under general anaesthesia. Selective catheterisation
of the left common carotid and internal carotid
arteries was difficult due to severe tortuosity
(figure 1A). The left internal carotid artery was
catheterised using an Envoy catheter, allowing for
successful coiling of the aneurysm (figure 1B, C).
At no point was there a suggestion of aneurysmal
rupture. The amount of contrast used for coiling
was 240 mL. Total fluoroscopy time was 123.5 min
and included catheterisation of the left vertebral
artery for assessment of a small left superior cere-
bellar artery aneurysm.

After extubation, the patient was found to be
severely agitated and unable to follow commands.
Her neurological status continued to decline, with
subsequent respiratory failure and reintubation. A
head CT scan was obtained, which showed contrast
enhancement and cerebral oedema in the vascular
territory of the left internal carotid artery
(figure 1D). On postoperative day 2, the patient
sustained two focal seizures in her right arm. Her
subsequent postoperative course was primarily
complicated by delirium. She was eventually extu-
bated and slowly recovered from her delirium.

TREATMENT
Patients with OSA require continuous positive
airway pressure (CPAP) to help ameliorate the
repeated hypoxic and apnoeic episodes, and to
reduce cardiovascular morbidity. In order to
improve the endothelial function in our patient, we
placed her on daily CPAP at night. Oyama et al1

showed that CPAP therapy improves endothelial
dysfunction, and decreases oxidative stress and
inflammatory cytokines in patients with OSA.

OUTCOME AND FOLLOW-UP
The patient was discharged from the hospital and
was neurologically appropriate, similar to her pre-
operative status. MRI of the brain 3 months after her

Figure 1 (A) Left common carotid angiography
showing marked tortuosity of the left internal carotid
artery. (B) The working angle projection delineates a
7 mm left anterior communicating artery aneurysm. (C)
Postembolisation images showing obliteration of the
aneurysm. (D) Postembolisation head CT scan
demonstrating contrast enhancement and cerebral
oedema. (E) Brain MRI 3 months after the procedure
displays complete resolution of cerebral oedema.
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endovascular procedure showed complete resolution of cerebral
oedema and no stroke (figure 1E).

DISCUSSION
We present a case of contrast encephalopathy after cerebral angi-
ography in the setting of OSA. Contrast encephalopathy is sup-
ported by cerebral swelling and contrast enhancement
exclusively in the distribution of the left internal carotid artery
circulation, where, in this case the catheter angiography was per-
formed (figure 2A, B). Since the patient had an absent right A1
segment of the anterior cerebral artery (ACA), contrast enhance-
ment in the right distal ACA territory was also seen, but not in
the right middle cerebral artery territory, which is supplied by
the contralateral internal carotid artery (figure 2A, B). After
18 h, the contrast material had completely cleared from the con-
vexity (figure 2C, D), Sylvian fissure (figure 2E) and basal cis-
terns (figure 2F), however, there was residual brain oedema over
the convexity. A brain CT scan is very sensitive in detecting sub-
arachnoid haemorrhage; in this case, no subarachnoid haemor-
rhage was seen.

Contrast encephalopathy associated with non-ionic contrast
material has been reported in a few cases after cerebral2–5 or
cardiac6 angiography. However, it has not been reported in the
setting of endothelial dysfunction and OSA.

So far, contrast encephalopathy has been explained as transi-
ent disruption of the blood–brain barrier triggered by the hyper-
tonic contrast medium, which draws water out of the
endothelial cells of cerebral vessels, causing enlargement of tight
junctions and a resultant leaky blood–brain barrier.7 Other pos-
sible mechanisms include microvascular sludging and arterial
spasm.2

In OSA, it is postulated that hypoxaemia generates reactive
oxygen species and proinflammatory molecules.8 This proin-
flammatory state leads to an alteration of endothelial-derived
factors responsible for vascular tone, leading to hypertension,
impaired endothelial repair capacity and other vascular patholo-
gies. The inherent risks of contrast media combined with endo-
thelial dysfunction may predispose patients with OSA to
contrast encephalopathy. CPAP therapy improves endothelial
dysfunction and decreases oxidative stress and inflammatory
cytokines in patients with OSA.1

Patients with severe OSA may benefit from assessment of
endothelial function in order to estimate the risk of endovascu-
lar procedures. Brachial artery flow-mediated dilation is a vali-
dated test that measures endothelial dysfunction. Flow-mediated
dilation is characteristically severely blunted in patients with
OSA.9

We have presented the first case of contrast encephalopathy
associated with severe OSA following coil embolisation of an
unruptured intracranial aneurysm. OSA is increasingly recog-
nised as a source of significant perioperative morbidity and mor-
tality.10 Patients with OSA requiring endovascular treatment
may be at an increased risk for postoperative contrast encephal-
opathy due to the endothelial dysfunction associated with OSA.
While our patient did not obtain a brachial artery flow-mediated
dilation study, we would encourage this test to be carried out
preoperatively to help risk-stratify patients. Interventions may
be postponed until the disease process and endothelial dysfunc-
tion are optimally controlled with CPAP prior to administration
of contrast media to avoid the development of postoperative
contrast encephalopathy.

While the relationship of contrast encephalopathy and OSA is
plausible in our patient, we have no direct proof of causality.
Further research is indicated to study whether patients with
severe OSA have an increased risk of contrast encephalopathy
after neurointerventional procedures.

Figure 2 (A and B) A brain CT scan 3 h after coiling showing contrast
enhancement in the territory supplied by the left internal carotid artery.
There is also contrast enhancement in the distal right anterior cerebral
artery (ACA) territory since the right A1 is absent. Therefore, the distal
right ACA territory is also supplied by the left internal carotid artery.
There is no contrast enhancement in the right middle cerebral artery
territory, which is supplied by the contralateral internal carotid artery.
(C and D) A brain CT scan 18 h after coiling showing complete
resolution of contrast enhancement, but residual brain oedema.
No subarachnoid haemorrhage can be seen. (E) No subarachnoid
haemorrhage is present in the Sylvian fissures or (F) basal cisterns 18 h
after coiling.
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Learning points

▸ Severe obstructive sleep apnoea is a likely risk factor for the
development of contrast encephalopathy after endovascular
procedures, due to the underlying vascular endothelial
dysfunction, which merits further research.

▸ Obstructive sleep apnoea patients may benefit from
screening for endothelial dysfunction with the brachial
forearm occlusion test for risk stratification.

▸ Optimal medical management of obstructive sleep apnoea
with continuous positive airway pressure prior to
endovascular procedures may decrease the degree of
endothelial dysfunction and risk of contrast encephalopathy.
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