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Fig. 1 Coronal (A, B) and axial (C, D) view of brain MR angiograms (TE 28 msec, TR 75 msec, TH
0.6 mm) and original images of time-of-flight MRA (E, F).
MRA images on day 1 of his headache show abnormal signals in the left transverse to sigmoid sinus (T-S)
suggesting a left dural T-S arteriovenous fistula without drainage to the ipsilateral cavernous sinus and
superior ophthalmic vein. Original images of time of flight angiography (TOF) demonstrate no apparent
accumulation of branches of the left external carotid artery which indicates intradural fistulas.
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Fig. 2 Anterior-posterior images of digital subtraction angiograms of the aorta (A), left carotid artery (B and C), and venography via left

brachial dialysis shunt (D-F) on the 5th day of his headache.

Aortogram (A) shows reflux of venous return from the left brachial dialysis shunt to the various veins (arrowheads) surrounding the let

subclavian vein. Arterial (B) and venous (C) phase of angiograms of the left carotid artery reveal no arteriovenous fistula of the left transverse

to sigmoid sinus (T-S) and cavernous sinus (CS), and no visualization of the junction of the left transverse and sigmoid sinus (c, arrowhead) to

internal jugular vein (IJV). Venograms from the left brachial dialysis shunt (D-F) show occlusion of the left brachiocephalic vein (D, large

arrow) and the ipsilateral origin of the IJV (D, small arrow). Venograms also demonstrate reflux to the distal portion of the left IJV (E,

arrowheads) via the various veins which drains to the left T-S (F small arrow) and the left CS (F large arrow). A schema of the veins of the

head and neck is shown (G). EJV: external jugular vein, AJV: anterior jugular vein, BCV: brachiocephalic vein.
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Fig. 3 Digital subtraction venograms (A and C) and a fluoroscopic image (B) during the percutaneous angioplasty, and MR angiogram (TE

6.9 msec, TR 23 msec, TH 0.6 mm) 3 days after the procedure.

Anterior-posterior images of venography via the left brachial shunt show an occlusive lesion of the left brachiocephalic vein (BCV), which is

partial recanalization after lesion cross with guiding wire (A). Angioplasty with a balloon catheter for the lesion is performed (B), and successful

dilation of the lesion with a residual stenotic ratio less than 30 percent is obtained and venous reflux toward the left internal jugular vein is

markedly reduced (C). MR angiogram demonstrates disappearance of the abnormal signals of the left transverse to sigmoid sinus (D).
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Fig. 4 Coronal view of neck MR angiogram (TE 28 msec, TR

75 msec, TH 0.6 or 0.7 mm) using MobiView application
(Philips).

MR angiography performed on the recurrence of headache (12

months after angioplasty) shows recurrence of abnormal signals of

not only transverse sinus and sigmoid sinus but also internal jugular

vein on the left side ipsilateral to the brachial dialysis shunt,

suggesting an intracranial venous reflux from the brachial dialysis

shunt.
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Table 1 Reports of patients on hemodialysis with neurological symptoms due to occlusive lesions of the brachiocephalic vein ipsilateral to
the dialysis shunt. Previous cases of hemodialysis patients with neurological symptoms due to the ipsilateral BCV occlusion to
fistula.

Neurological .. .
Case Authors Age Complications BCV Treatment Postoperative course
symptoms
H N, et al . . . L
1 (2?)?111;0 »eta 47  generalized seizures none occlusion ligation of shunt no symptom
. perimesencephalic L
Herzig DW, et al headache, . . ligation of shunt
2 .. h . - h follow-
(2013) 73 blurred vision subarachnoid stenosis after failure of PTA no symptom at 6-month follow-up
hemorrhage
. . . . . recurrence after 7 months and re-
Herzig DW, et al right arm weakness, bilateral subcortical . PTA with stent .
3 67 .. . stenosis stenting. No symptom at 4-month
(2013) myoclonic jerks white matter edema placement
follow-up
.. . fter 12 th
4  Present case 72 occipital headache none occlusion PTA recurrence atter 12 months

without headache and re-PTA

BCV: brachiocephalic vein, PTA: percutaneous transluminal angioplasty.
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Abstract

Acute headache resulting from intracranial venous reflux due to occlusion
of the brachiocephalic vein ipsilateral to a dialysis shunt

Yusuke Nishimura, M.D.V?, Keisuke Imai, M.D.”, Masashi Hamanaka, M.D."”,
Hidekazu Yamazaki, M.D."¥, Tsuneyuki Nakanouchi, M.D., Ph.D.? and Masayoshi Kimura, M.D.?

D Department of Neurology and Stroke Treatment, Kyoto First Red Cross Hospital
2 Department of Neurology, Kyoto Prefectural University of Medicine
9 Department of Neurology and Cerebrovascular Treatment, Yokohama Shintoshi Neurosurgical Hospital
Y Department of Nephrology and Blood Purification, Kyoto First Red Cross Hospital
® Department of Cardiology, Kyoto First Red Cross Hospital

A 72-year-old man on hemodialysis for 7 years with end-stage renal disease was admitted to our institution due to an
acute headache. Physical examination revealed normal signs except for noise on the back of his neck. His head CT and
brain MRI showed no abnormal findings, while his MRA demonstrated abnormal signals in the left transverse to sigmoid
sinus (T-S) suggesting a left dural arteriovenous fistula. After admission, his headache persisted and left orbital
numbness also occurred. His digital subtraction angiography performed on the 5th day after admission showed no
vascular malformation of either the T-S or cavernous sinus (CS). However, it showed occlusion of the left
brachiocephalic vein (BCV) and the origin of the left internal jugular vein (IJV) resulting in intracranial venous reflux.
These findings indicated the possibility that his acute headache was caused by intracranial venous reflux and increase of
intracranial pressure resulting from the occlusion of the BCV ipsilateral to a dialysis shunt. Percutaneous transluminal
angioplasty (PTA) for occlusion of the left BCV was performed on the 9th day and successful dilation of the lesion with a
residual stenotic ratio less than 30 percent was obtained. After the angioplasty, venous reflux to the intracranial vein was
markedly reduced and his headache and orbital numbness disappeared. One day after the procedure, MRA demonstrated
the disappearance of the abnormal signals of the left T-S. Twelve months after discharge, he felt discomfort in the left of
his face and the re-occlusion of the left VCV was demonstrated by angiography, therefore he received re-PTA. We
recommend that physicians consider occlusion of the BCV ipsilateral to a dialysis shunt and intracranial venous reflux as
a cause of acute headache in patients on hemodialysis.

(Rinsho Shinkeigaku (Clin Neurol) 2020;60:620-626)
Key words: acute onset headache, hemodialysis, occlusion of brachiocephalic vein, intracranial venous reflux, percutaneous
transluminal angioplasty




