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Abstract
Contrast-induced encephalopathy

(CIEP) is a rare complication after endovas-
cular therapy. The etiology of CIEP is still a
matter of debate. We present a rare occur-
rence of CIEP in a known hypertensive and
type 2 diabetic patient after endovascular
coiling of cerebral aneurysm with oculomo-
tor nerve palsy. 

A 68-year old female presented with
seven days history of headache and left pto-
sis or blepharoptosis with mild mydriasis.
The headaches were localized mainly at the
left side of the nose, orbit, and upper fore-
head while the left ptosis was associated
with blurred vision. Computed tomography
angiography revealed an aneurysm in
between the C4 segment of the left internal
carotid artery (ICA) and the bifurcation of
the left posterior communicating artery.
Digital subtraction angiography further
confirmed the aneurysm. We used the trans-
arterial approach to assess the aneurysm
and subsequent coiling. Iohexol
(Omnipaque) contrast agent was used dur-
ing the endovascular procedure. The
patient’s condition deteriorated into acute
confusion state with cardinal symptomolo-
gy of CIEP immediately after the operation.
Computed tomography scan revealed corti-
cal contrast enhancement in the vascular
territory of the ICA as well as edema. Her
symptomatology resolved 48 hours after
treated with anticonvulsants, intracranial
pressure reduction and hydration. 

Chronic hypertension as well as type 2
diabetics may be critical predisposing fac-
tors to CIEP. CIEP should be suspected in
patients presenting with acute confusion
state after endovascular therapy. Massive
edema with ischemic brain changes in white
matter of the brain before endovascular pro-
cedure should rise suspicion of CIEP.

Introduction
Contrast-induced encephalopathy

(CIEP) is a rare complication after endovas-
cular therapy.1-5 The precise etiological
mechanisms via which this occur is still a
matter of debate.2,4 Nevertheless, osmotic
disruption of the blood-brain barrier (BBB)
arising from repeated contrast injections
into a single vessel has been speculated as a
cause of this complication.3,4,6 Chronic
hypertension, transient ischemia attack,
compromised cerebral autoregulation, renal
failure, enormous contrast volumes, selec-
tive vertebralbasilar arteriography (VAG)
and male gender have been implicated as
predisposing factors of CIEP.5,7-10 The
symptomatology of CIEP often commence
during the procedure but become apparent
few hours after the procedure.5 Most symp-
toms are typically self-limiting, resolving
within 2-4 days of onset.3,11,12 Nevertheless,
full recovery may take as long as few weeks
in a few patients.3,12

Anomalous cortical contrast enhance-
ment with mild to severe edema, subarach-
noid contrast enhancement, as well as stri-
atal contrast enhancement are the typical
postprocedural CT findings.2,9,12 Adequate
hydration with intravenous crystalloids as
well as anticonvulsants are the supportive
treatment modalities for this post procedur-
al complication.5,13 The observation of CIEP
in a known hypertensive and type 2 diabetic
patient after endovascular coiling of
aneurysm is very rare and has not been
reported in literature. We present a case of
CIEP after endovascular coiling of cerebral
aneurysm in a hypertensive and type 2 dia-
betic patient with left oculomotor nerve
palsy (OMNP).

Case Report
We present a 68-year old female, with

seven days history of headache and left pto-
sis or blepharoptosis with mild mydriasis.
Her headaches were severe and localized
mainly at the left side of the nose, orbit, and
upper forehead. Her left ptosis was associ-
ated with blurred vision with no nausea and
vomiting. She is a known hypertensive as
well as type 2 diabetic detected 30 years
prior to the current presentation. Her hyper-
tensive and diabetics were poorly controlled
prior to the above symptomatology. She
was on felodipine 2.5 mg twice daily and
subcutaneous insulin 9 units before break-
fast, lunch and dinner, plus enteric-coated
oral metformin 1g twice daily. She had no
history of trauma or signs of meningitis.
Cranial nerve examination revealed an

acute left OMNP. All other cranial never
and peripheral never were grossly intact.
General neurological examination did not
yield much. Ophthalmic examination did
not show any retinal microangiopathy.
Routine laboratory investigation most espe-
cially renal function test and chest X-ray
were grossly at normal ranges. Her presen-
tation was initially misdiagnosed as an
acute cerebral infarction and treated for 3
days with aspirin, clopidogrel, fluvastatin
and mecobalamin with no improvement
which led to her referral to our department.
Computed tomography angiography (CTA)
done at our institution revealed an
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aneurysm in between the C4 segment of the
left internal carotid artery (ICA) and the
bifurcation of the left posterior communi-
cating artery (PCA) (Figure 1). The
aneurysm was large in size measuring about
3.0×5.3 mm diameter. Massive edema with
ischemic brain changes in white matter of
the brain with paranasal sinus inflammation
were also observed during CTA evaluation.
Digital subtraction angiography (DSA) fur-
ther confirmed the parameters of the
aneurysm (Figure 2). Therefore, a diagnosis
of left OMNP as a result of compression by
an aneurysm at the bifurcation of PCA in a
known hypertensive as well as type 2 dia-
betic patient was made. 

After comprehensive evaluation of her
co-morbid conditions and current illness,
we opted to treat her aneurysm via endovas-
cular coil instead of surgical clipping of the
aneurysm. Iohexol (Omnipaque) contrast
agent was used during the endovascular
procedure. We used the trans-arterial
approach to assess the aneurysm and subse-
quently coiling. After positioning her on the
surgical table, we insert the 6F arterial
sheath through the right femoral artery
according to the Seldinger method. Using a
5F single-curved angiography tube under
the guidance of the ultra-sliding guide wire,
via the left ICA, we identified the aneurysm
at the bifurcation of the PCA and left ICA.
The PCA was however not visible. The left
anterior choroidal artery was slightly dilat-
ed. A total of seven coils (MicrVention Inc,
California, USA) were used to completely
occlude the aneurysm during the operation
(Figure 3). Post-operative CT scan showed
no intracranial hemorrhage, air embolism as
well as cerebral infarction. Nevertheless,
we observed cortical contrast enhancement
in the vascular territory of the left ICA as
well as edema (Figure 4).

The patient’s condition deteriorated into
acute confusion state immediately after the
operation and become apparent 2hour after
the procedure. She also showed symptoms
of motor and sensory disturbances; vision
disturbances, such as cortical blindness,
ophthalmoplegia, aphasia; as well as
seizures which lasted for 24 h. After thor-
ough evaluation of the patient’s condition,
we arrived at conclusion that, she developed
a post contrast-enhanced encephalopathy.
She was treated with anticonvulsants,
intracranial pressure reduction and hydra-
tion. The above symptomatology resolved
48 hours after the operation. A repeated CT
scan done a week later revealed a resolution
of the cortical contrast enhancement in the
vascular territory of the left ICA as well as
edema (Figure 5). The patient was dis-
charged home two weeks later after sched-
uled post-operative visits were arranged

Figure 1. A-B) Computed tomography angiography images showing an aneurysm in
between the C4 segment of the left internal carotid artery and the bifurcation of the left
posterior communicating artery. White arrows = aneurysm.

Figure 2. A-B) Digital subtraction angiography images confirming the aneurysm in
between the C4 segment of the left internal carotid artery and the bifurcation of the left
posterior communicating artery. Red arrow = aneurysm.

Figure 3. A-B) Intraoperative digital subtraction angiography images showing coils in situ
and disappearance of the aneurysm. Red arrow = casted view of the aneurysm.
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every six months. She was also referred to
hypertension as well as diabetic clinics for
further assessment and management. We
observed massive improvement in her con-
dition during the first six months scheduled
visit. Two years follow-up revealed no
recurrence of symptomatology and massive
improvement of quality of life. 

Discussion
PCA aneurysms are the most common

types of aneurysms to form in the basal cis-
tern and frequently involves in isolated
OMNP due to their anatomical location.14,15

The oculomotor nerve originates from the
midbrain on the medial side of the cerebral
peduncles and extends forward and laterally
between the posterior cerebral artery and
superior cerebellar artery.15 Our patients
presented with OMNP as result of compres-
sion by an aneurysm at the bifurcation of
PCA. She is a known hypertensive as well
as type 2 diabetic patient. Apart from the
intraocular muscular involvement during
OMNP, pupillary involvement is also high-
er suspicion of compression because the
pupillomotor fibers and their vascular com-
ponent originates from overlying pia course
along the superficial as well as superomedi-
al aspect of the oculomotor nerve.14,16 Also,
trauma, stroke, post-surgical inflammation,
neoplasms as well as microvascular damage
from chronic disease have been implicated
as cause of OMNP.14,17

Our patient condition was initially mis-
diagnosed as an acute cerebral infarction
and treated with aspirin, clopidogrel, flu-
vastatin and mecobalamin with no improve-
ment. We utilized CTA to detect the
aneurysm between the C4 segment of the
left ICA and the bifurcation of the left PCA.
The gold standard radiological evaluation
modality for aneurysms compressing on the
OMNT are CTA, magnetic resonance
angiography (MRA), and digital subtraction
angiography (DSA).18 It essential to note
that, CTA, MRA, DSA necessitates the use
of iodinated contrast material as well as ion-
izing radiation.18 The massive edema with
ischemic brain changes in white matter of
the brain with paranasal sinus inflammation
observed during CTA evaluation may have
contributed to the development of post-
operative CIEP. We successfully treated the
aneurysm via endovascular coil instead of
surgical clipping after a comprehensive
evaluation of her co-morbid conditions and
her current presentation. Endovascular coil-
ing is an effective technique for treating
unruptured, ruptured aneurysms as well as
preventing the rupture of cerebral

aneurysms.1

Studies have shown that, after endovas-
cular interventions, a few patients experi-
ence complications such as thromboembol-
ic events, aneurysm rupture, and peri-
aneurysmal edema, which may be sugges-
tive of symptomatic inflammatory respons-
es.1,19,20 Also, reversible encephalopathy
syndrome has been observed in patients
after endovascular interventions.1,21,22 The
possible mechanism of CIEP is as a result of
disruption of the BBB leading to leakage of
contrast agent into the cortex as well as sub-
arachnoid space. This event causes neuro-
toxicity as well as cortical edema.6,23

Furthermore, the cause of BBB disruption is
associated with hyperosmolality as well as
chemotoxicity of contrast agent.13,24

Iodinated contrast agents have been impli-
cated in CIEP related neurotoxicity as a
result of temporary BBB disruption.23,24

Temporary break of CIEP related BBB was
first observed by Uchiyama et al who
detected elevated concentration of iodine
contrast agent in cerebrospinal fluid of their
index cases and not in 4 control cases.25

Studies have showed that a compro-
mised BBB may lead to brain edema, result-
ing in the influx of proteins, electrolytes, as
well as water across the anomalous perme-

Figure 4. A-B) None contrast post-operative computed tomographic scan images showing
cortical contrast enhancement in the vascular territory of the left internal carotid artery
as well as edema. No intracranial hemorrhage, air embolism as well as cerebral infarction
were observed. Red arrows show the demarcations or margins and the extent of contrast-
induced encephalopathy.

Figure 5. A-B) None contrast post-operative computed tomographic scan images take a
week later showing resolution of the cortical contrast enhancement in the vascular terri-
tory of the left internal carotid artery as well as edema. Mild dilatation of the ventricles
which signify mild hydrocephalus. 
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able cerebral vessels into the extracellular
space.26,27 The clinical presentation of CIEP
often starts immediately after endovascular
procedure with symptoms such as transient
cortical blindness, depicted with unilateral
or bilateral amaurosis fugax, normal pupil-
lary light reflexes, and extraocular dysfunc-
tion.3,11,28-30 Also, patient present with
headache, hemiparesis, aphasia, memory
loss, as well as decrease in advanced mental
functions like agraphia, loss of coordina-
tion, confusion, seizures, and coma.3,5,31

Most often the patient is misdiagnosed as
acute stroke after the procedure.3 Our
patient’s condition deteriorated into acute
confusion state with the above symptomol-
ogy immediately after the operation.

In our index case, post-operative CT
scan showed no intracranial hemorrhage, air
embolism as well as cerebral infarction.
Nevertheless, we observed cortical contrast
enhancement in the vascular territory of the
ICA as well as edema. It is fundamental to
exclude embolic or hemorrhagic complica-
tions so as to initiate the right treatment
early.5,8,11 Studies have shown that, approxi-
mately half of all patients with transient
CIEP after intra-arterial contrast administra-
tion have histories of chronic hyperten-
sion.5,7 Our patient had chronic hyperten-
sion as well as type 2 diabetics. We are of
the view that, the initially misdiagnoses of
her condition as an acute cerebral infarction
and the long-standing compromise of the
vascular territory of the ICA as well as
edema contributed to the CIEP. 

Long exposure and reduced clearance
of contrast agent has been associated with
CIEP in patients with impaired renal func-
tion.5,10 Our patient’s routine laboratory
investigations, most especially renal func-
tion tests were grossly at normal ranges.
Furthermore, selective VAG has been impli-
cated as a high risk of CIEP due to the asso-
ciation of the arterial supply to the brain
stem, medulla oblongata, cerebellum, as
well as basal parts of the temporal and
occipital lobes.5,9 A study revealed that, the
volume of contrast agent capable of trigger-
ing CIEP ranged from 80-400 mL while
another study revealed that, a local injection
of 25 mL contrast agent into the carotid
artery may result in CIEP.5,7 CT scan with-
out contrast agent is the most suitable radi-
ological modality for the evaluation of
CIEP because it is capable of showing dif-
fuse cortical hyper-attenuation similar to
subarachnoid hemorrhage.5 However, nor-
mal CT scans have been observed in some
CIEP cases.5 Magnetic resonance imaging
(MRI) is also crucial in excluding differen-
tials as well as affirming the diagnosis of
CIEP.3,11 MRI may show hyperintensity in
the cortex on T2, FLAIR, as well as

DWI.5,20,32 Nevertheless, a trustworthy
image modality that can differentiate CIEP
from cerebral ischemia is apparent diffuse
coefficient (ADC), which often reveal no
anomalous intensity in patients with
CIEP.5,32 The management of CIEP involves
aggressive intravenous hydration as well as
daily hemodialysis with a short course of
corticosteroids.3,4,30 Also, symptomatic
treatments, such as anticonvulsant therapy
for seizures, are mostly advocated.3,11,13

Zhao et al. reported patient who suffered
irreversible fatal CIEP after DSA using
iopamidol.27 Autopsy involving 8 CIEP
related decease patients revealed fatal cere-
bral edema due to contrast neurotoxicity.27

Conclusions
Chronic hypertension as well as type 2

diabetics may be critical predisposing fac-
tors to CIEP. We are of the view that, the
initially misdiagnosis of the patient condi-
tion as an acute cerebral infarction and the
long-standing compromise of the vascular
territory of the ICA as well as edema led to
the CIEP. The diagnosis of CIEP should be
based on both clinical and radiological eval-
uation of patients who received endovascu-
lar therapy. Nevertheless, in some cases,
radiological evaluation may be negative and
thus, diagnosis will solely rely on clinical
findings. 

References
1. Ikemura A, Ishibashi T, Otani K, et al.

Delayed leukoencephalopathy: a rare
complication after coiling of cerebral
aneurysms. Am J Neuroradiol
2020;41:286-92.

2. Nagamine Y, Hayashi T, Kakehi Y, et al.
Contrast-induced encephalopathy after
coil embolization of an unruptured
internal carotid artery aneurysm. Intern
Med 2014;53:2133-8.

3. Bender M, Bogdan G, Radančević D,
Pejanović-Škobić N. Contrast-induced
encephalopathy following cerebral
angiography in a hemodialysis patient.
Case Rep Neurol Med 2020;2020 [Epub
ahead of print].

4. Niimi Y, Kupersmith M, Ahmad S, et al.
Cortical blindness, transient and other-
wise, associated with detachable coil
embolization of intracranial aneurysms.
Am J Neuroradiol 2008;29:603-7.

5. Liao M-T, Lin T-T, Lin L-Y, et al.
Contrast-induced encephalopathy after
percutaneous coronary intervention.
Acta Cardiol Sinica 2013;29:277.

6. Onishi S, Sakamoto S, Okazaki T,
Kurisu K. Iodinated contrast
encephalopathy after coil embolization
of unruptured aneurysms. Asian J
Neurosurg 2018;13:858.

7. Potsi S, Chourmouzi D,
Moumtzouoglou A, et al. Transient con-
trast encephalopathy after carotid
angiography mimicking diffuse sub-
arachnoid haemorrhage. Neurol Sci
2012;33:445-8.

8. Muruve D, Steinman T. Contrast-
induced encephalopathy and seizures in
a patient with chronic renal insufficien-
cy. Clin Nephrol 1996;45:406-9.

9. Haley Jr EC. Encephalopathy following
arteriography: a possible toxic effect of
contrast agents. Ann Neurol
1984;15:100-2.

10. Frantz W. Cortical blindness following
coronary angiography in a patient with
LIMA bypass graft and end stage renal
failure. Proc Eur 2006;5:21-4.

11. Baguma M, Younan N, London F, et al.
Contrast-associated transient cortical
blindness: three cases with MRI and
electrophysiology findings. Acta Neurol
Belgica 2017;117:195-9.

12. Thomson KR, Varma DK. Safe use of
radiographic contrast media. Aust
Prescr 2010;33:35-7.

13. Francisco E, Seixas F, Mota A, et al.
Contrast-induced encephalopathy after
endovascular lower limb revasculariza-
tion: a rare cause of blindness. J Anesth
Clin Res 2019;10:2.

14. Haider AS, Gottlich C, Sumdani H, et
al. Acute oculomotor nerve palsy
caused by compression from an aber-
rant posterior communicating artery.
Cureus 2019;11:e3920.

15. Esmer AF, Sen T, Comert A, et al. The
neurovascular relationships of the ocu-
lomotor nerve. Clin Anat 2011;24:583-
9.

16. Joshi S, Tee WWH, Franconi C,
Prentice D. Transient oculomotor nerve
palsy due to non-aneurysmal neurovas-
cular compression. J Clin Neurosci
2017;45:136-7.

17. Fang C, Leavitt JA, Hodge DO, et al.
Incidence and etiologies of acquired
third nerve palsy using a population-
based method. JAMA Ophthalmol
2017;135:23-8.

18. Hacein-Bey L, Provenzale JM. Current
imaging assessment and treatment of
intracranial aneurysms. Am J
Roentgenol 2011;196:32-44.

19. Orrù E, Roccatagliata L, Cester G, et al.
Complications of endovascular treat-
ment of cerebral aneurysms. Eur J
Radiol 2013;82:1653-8.

20. Suthiphosuwan S, Hsu C-T, Bharatha

Non
-co

mmerc
ial

 us
e o

nly



                                                                                                            Case Report

                                      [Veins and Lymphatics 2021; 10:9767]                                                        [page 23]

A. HARMless: transient cortical and
sulcal hyperintensity on gadolinium-
enhanced FLAIR after elective
endovascular coiling of intracranial
aneurysms. Am J Neuroradiol
2018;39:720-6.

21. Bartynski W. Posterior reversible
encephalopathy syndrome, part 1: fun-
damental imaging and clinical features.
Am J Neuroradiol 2008;29:1036-42.

22. Bartynski W. Posterior reversible
encephalopathy syndrome, part 2: con-
troversies surrounding pathophysiology
of vasogenic edema. Am J Neuroradiol
2008;29:1043-9.

23. Leong S, Fanning N. Persistent neuro-
logical deficit from iodinated contrast
encephalopathy following intracranial
aneurysm coiling: a case report and
review of the literature. Interv
Neuroradiol 2012;18:33-41.

24. Sawaya RA, Hammoud R, Arnaout S,
Alam S. Contrast-induced encephalopa-
thy following coronary angioplasty
with iohexol. Southern Med J
2007;100:1054-5.

25. Uchiyama Y, Abe T, Hirohata M, et al.
Blood brain-barrier disruption of non-
ionic iodinated contrast medium follow-
ing coil embolization of a ruptured
intracerebral aneurysm. Am J
Neuroradiol 2004;25:1783-6.

26. Junck L, Marshall W. Fatal brain edema
after contrast-agent overdose. Am J
Neuroradiol 1986;7:522-5.

27. Zhao W, Zhang J, Song Y, et al.
Irreversible fatal contrast-induced
encephalopathy: a case report. BMC
Neurol 2019;19:46.

28. Mentzel H-J, Blume J, Malich A, et al.
Cortical blindness after contrast-
enhanced CT: complication in a patient

with diabetes insipidus. Am J
Neuroradiol 2003;24:1114-6.

29. Matsubara N, Izumi T, Miyachi S, et al.
Contrast-induced encephalopathy fol-
lowing embolization of intracranial
aneurysms in hemodialysis patients.
Neurol Med-Chir 2017:oa.2017-0132.

30. Shinoda J, Ajimi Y, Yamada M,
Onozuka S. Cortical blindness during
coil embolization of an unruptured
intracranial aneurysm. Neurol Med-
Chir 2004;44:416-9.

31. Merchut MP, Richie B. Transient visu-
ospatial disorder from angiographic
contrast. Archiv Neurol 2002;59:851-4.

32. Yu J, George Dangas M. New insights
into the risk factors of contrast-induced
encephalopathy. J Endovasc Ther
2011;18:545.

Non
-co

mmerc
ial

 us
e o

nly




