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CASE REPORT

Cortical blindness as a rare presentation of
hemorrhagic cerebral hyperperfusion syndrome
following vertebral angioplasty

Chao Fu,' Zhongxin Xu,? Zhenzhen Hu,? Shuai Yao,” Fengmin Liu," Baiqi Feng,”

Conghai Zhao,' Weidong Yu'

SUMMARY

Cerebral hyperperfusion syndrome (CHS) is a well-
documented complication after carotid endarterectomy
or stenting. In contrast, CHS following vertebral
revascularization is extremely rare. Here we present

a case of a 77-year-old man with high-grade

vertebral stenosis who subsequently underwent
balloon angioplasty, complicated by hemorrhagic

CHS manifesting as cortical blindness, although strict
postoperative blood pressure control was administered.
To our knowledge, cortical blindness as a presentation
of hemorrhagic CHS has not previously been reported.
This study highlights the fact that identifying high-risk
patients, as well as making an individual therapeutic
plan, is important prior to revascularization. Further
studies are needed to elucidate the exact mechanism of
this condition and thereby prevent it.

BACKGROUND

Cerebral hyperperfusion syndrome (CHS), defined
as >100% increase in cerebral blood flow compared
with baseline, is well-described following carotid
endarterectomy (CEA) or carotid artery stenting
(CAS)."™ It usually presents with secondary head-
ache, seizures, focal neurological deficits, cerebral
edema, or intracerebral hemorrhage (ICH). The
incidence of CHS after CEA is variably reported
from 0.5% to 2.2% with an ICH incidence of 0.6%,
whereas after CAS the incidence of CHS is 1.1%
with an ICH incidence of 0.7%.*

However, CHS following vertebral angioplasty
is extremely rare, with only five cases having been
reported in the literature.”™ We present a case of
cortical blindness as a rare presentation of hemor-
rhagic CHS after vertebral angioplasty. Although
the clinical manifestations of CHS vary, to the best
of our knowledge cortical blindness associated with
hemorrhagic CHS has not previously been reported.

Case presentation

A 77-year-old man presented with dizziness,
nausea and vomiting of 12days duration. He had
no history of hypertension. Neurological examina-
tion was unremarkable. Admission non-contrast
head CT and fluid-attenuated inversion recovery
imaging showed no anomaly (figure 1A,B). A diffu-
sion-weighted imaging scan showed a right occipital
lobe infarct (figure 1C). Subsequent catheter-based
cerebral angiography revealed an approximately

90% stenosis in the V4 segment of the left verte-
bral artery (VA), as well as occlusion of the right VA
(figure 1D,E).

TREATMENT

Percutaneous transluminal angioplasty (PTA)
without stent placement was scheduled. Anti-
platelet therapy with clopidogrel (75 mg/day) and
aspirin (100 mg/day) was administered for 3 days.
The procedure was performed uneventfully under
general anesthesia using a 3mm X 20 mm catheter
balloon (Apollo, MicroPort Medical, Shanghai,
China), and the residual stenosis was about 30%
(figure 1F). Intravenous heparin was given at a
dose of 3000 TU once the operation began, but it
was not given continuously because the procedure
was finished within an hour. Immediate postop-
erative CT scans demonstrated no hemorrhage
or edema (figure 2A). Anticoagulation therapy
was not used after the operation. A systolic blood
pressure (BP) target of <120mm Hg was strictly
instituted during the initial 24 hours postopera-
tively. In recovery the patient was initially asymp-
tomatic; however, 6 hours later he complained of
severe headache followed by blindness in both eyes.
Examination showed the pupils were equal in size
and responsive to light, with no light perception in
both eyes (cortical blindness). Emergency head CT
scan demonstrated bilateral occipital hemorrhages
(figure 2B). The diagnosis of CHS was based on the
following: (1) occurrence within 6 hours post-PTA;
(2) new onset headache and cortical blindness; (3)
bilateral occipital hemorrhages related to the symp-
toms and signs; (4) absence of other pathologies
such as metabolic or coagulation disorders. It was
decided to introduce antiedema treatment and his
visual acuity gradually improved on postoperative
day 5.

OUTCOME AND FOLLOW-UP

At 6-month follow-up he still manifested a right
homonymous hemianopia. Magnetic resonance
angiography showed satisfactory morphology of
the left VA and diffusion tensor imaging tractog-
raphy of the optic radiation showed a remarkable
interruption of the left optic radiations (figure 3).

DISCUSSION
CHS is a well-documented complication following
carotid revascularization procedures; in contrast,
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Figure 1 (A, B) Non-contrast head CT and fluid-attenuated inversion
recovery images on admission showing no anomaly. (C) Diffusion-
weighted image revealing a right occipital infarct. (D, E) Catheter-
based angiograms showing complete occlusion of the right vertebral
artery (VA) at the C2—C3 level (arrow) and a high-grade stenosis
(arrowhead) of the V4 segment of the left VA, with flow limitation in
the vertebrobasilar artery. (F) Angiogram after balloon angioplasty
demonstrating satisfactory vertebral recanalization (arrowhead), with a
significant increase of blood flow in the vertebrobasilar artery.

this entity following vertebral reconstruction is extremely rare.
As far as we know, including our case, only six cases of CHS
associated with vertebral revascularization have been reported in
the English literature (see online Supplementary table 1).° Of
these, there were five men and only one woman, indicating that
male gender is associated with a higher risk of CHS. PTA and
stenting was performed in four patients and PTA in two patients.
It is of note that all patients had severe stenosis (90-98%). CHS
with ICH occurred in four patients while CHS manifested as
increased perfusion on single-photon emission CT or xenon-en-
hanced CT in two patients. Patients with ICH had a worse
outcome than those without, which is consistent with a large
study by Ogasawara et al.* To the best of our knowledge, cortical
blindness as a presentation of hemorrhagic CHS has not previ-
ously been reported.

Although the exact mechanism contributing to this phenom-
enon has yet to be elucidated, it is likely that the capillary bed
beyond the stenosis is prone to perfusion breakthrough bleeding
after the increase in blood flow due to the presence of impaired
autoregulation.’ Potential risk factors include older age, hyper-
tension, profound cerebral ischemia, high-grade stenosis, poor

Figure 2

(A) Immediate postoperative CT scan showing no
hemorrhage or edema. (B) Head CT scan at 6 hours postoperatively
showing bilateral occipital hemorrhages.

Figure 3  (A) Follow-up magnetic resonance angiogram showing
satisfactory morphology of the left vertebral artery (arrowhead). (B)
Follow-up diffusion tensor image showing a remarkable disruption of
the left optic radiation (arrows).

collateral blood flow, and contralateral artery occlusion.' > Our
patient was aged 77 years and occipital ischemia, high-grade VA
stenosis, and contralateral VA occlusion indicated a high risk
of CHS; in view of this, we chose balloon angioplasty rather
than stent placement. If a stent is deployed during the operation
and anticoagulation is continuously used after the procedure,
the occurrence of hemorrhagic CHS can lead to a devastating
outcome. Therefore, identification of the high-risk patient as
well as selection of an individual treatment plan is important
prior to revascularization.

It is recommended that BP is rigorously managed in order to
prevent CHS; however, no definitive guidelines exist regarding
the target BP. Moreover, BP control may be challenging, and
even when there is normal BB, CHS can occur.” Abou-Chebl et
al'® strictly maintained BP at <120/80 mm Hg in patients at high
risk of CHS and found a significant decrease in the incidence
of CHS and ICH. In the current study, although postoperative
BP was rigorously controlled, it did not seem to help prevent
hemorrhagic CHS, which is accordance with a previous study.”

Generally, most cases have mild symptoms and signs; progres-
sion to severe and life-threatening symptoms, however, can
occur if CHS is not recognized and treated adequately.' Imaging
modalities, including but not limited to transcranial Doppler
ultrasound, CT, MRI, single photon emission CT, xenon-en-
hanced CT, and positron emission CT can be useful in the early
diagnosis of CHS.

CONCLUSION

CHS is an extremely rare complication of vertebral revascu-
larization. As far as we know, this is the first report of hemor-
rhagic CHS manifesting as cortical blindness. Identifying
high-risk patients and then making an individual therapeutic
plan is important prior to revascularization. Further studies are
warranted to reveal the underlying mechanisms of this condition
and thereby prevent it.

Learning points

» CHS following vertebral revascularization is extremely rare.

» Cortical blindness is a rare clinical manifestation of
hemorrhagic CHS.

» Preoperative identification of the high-risk patients, as well as
selection of an individual treatment plan, is important.
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