
Is there evidence of cerebral arterial inflow hyperemia in idiopathic intracranial
hypertension or not?

Gibt es Hinweise auf eine zerebrale arterielle Zuflusshyperämie bei idiopathischer
intrakranieller Hypertonie oder nicht?

Dear Editor,
Whether or not there is evidence of an

increase in the arterial inflow in patients
with idiopathic intracranial hypertension
(IIH) has remained controversial. In a re-
cent paper, of the 42 children referred for
possible IIH, 45 % had an arterial inflow
which was greater than two standard de-
viations above the mean for the matched
controls i. e. they were hyperemic [1].
Modelling of the venous outflow indicated
that the increase in blood flow was high
enough to induce IIH in these individuals
[2]. In their most recent review paper pub-
lished in the journal Fortschr Röntgenstr,
Juhasz et.al. comment that the hypothesis
of hyperemia in IIH could not be confirmed
[3] and referred to one of their earlier arti-
cles as evidence corroborating this [4]. I
wish to discuss some discrepancies I have
noted in the author’s comparison paper.

In the original paper referenced by the
author’s review, there were 24 IIH pa-
tients, who had an arterial inflow aver-
aging 1090 ± 300 ml/min, the controls
had a mean inflow of 850 ± 150ml/min, a
significant difference [5]. In the author’s
comparison paper, there were 20 IIH pa-
tients who had an arterial inflow averaging
1189 ± 235 ml/min, with the controls
having an arterial inflow averaging
1143 ± 261ml/min i. e. no significant dif-
ference [4]. We can see that the value for
the arterial inflow for the IIH patients is
almost identical in both papers but the
control values are vastly different. Which
control value is correct? The expected
brain weight for a middle aged female is
1280 g [6], suggesting the controls in the
author’s paper had a global cerebral blood
flow (CBF) averaging 89ml/100 g/min. In
other studies, the CBF in this age group
using a similar combination of phase con-
trast blood flow estimation and brain
weight estimation using 3 D T1 imaging
was 57.0ml/min/100 g in males [7] and
58ml/100 g/min in females, with a com-
parison arterial spin labelling method also
giving a value of 58 ml/100 g/min in

females [8]. Therefore, the author’s con-
trols had a probable CBF which was 53 %
higher than the published normal compar-
ison papers. Clearly, this discrepancy
requires an explanation.

The second area of discrepancy is more
problematic. The authors found that the
proportion of the total cerebral blood
flow provided by the anterior circulation
(both carotids) was increased by 17 % in
IIH compared to controls (p = 0.05) but
the posterior circulation was reduced by
30% (p < 0.01) [4] but declined to discuss
this further. Clearly, according to these
findings, the anterior circulation was hy-
peremic but the posterior was ischemic.
The anterior to posterior circulation ratio
they found in the controls was 72 %/28 %
and was similar to other authors [7, 9] but
the IIH patients were very abnormal with
82% /18%. There have been several papers
measuring the regional cerebral perfusion
using various techniques in IIH but none
have indicated that there is generalized
ischemia affecting the thalamus, occipital
lobes, brainstem and cerebellum [10]. In-
terestingly, one such study noted 2/16 of
their patients had a global perfusion which
was two standard deviations above the
mean compared to their controls (77 and
78ml/100 g/min) but declined to suggest
that these patient’s findings were signifi-
cantly increased [10].

Regarding the high flow in the controls, I
would encourage the authors to look back
at their original paper, and if possible,
measure the brain weights from the 3DT1
data (if acquired) to check for any evidence
of megalencephaly. The other possibility for
a systematic error would be if the controls
had elevated carbon dioxide levels or ane-
mia. The apparent relative reduction in
blood flow in the posterior circulation in
IIH could be due to an artifact if there was
evidence of significant flow aliasing in the
basilar artery. This is a known pitfall of the
phase contrast technique. This should be
checked in the original raw data and if
found could be corrected.

Conflict of Interest

The authors declare that they have no con-
flict of interest.

Authors

Grant A. Bateman

Medical Imaging, John Hunter Hospital, New
Lambton Heights, Australia

Correspondence

Prof. Grant Alexander Bateman
Medical Imaging, John Hunter Hospital
Locked Bag 1
Newcastle region Mail Centre
2305 New Lambton Heights
Australia
Tel.: +61/2/49 21 34 14
grant.bateman@health.nsw.gov.au

References

[1] Bateman GA, Subramanian GM, Yap SL et al.
The incidence of obesity, venous sinus steno-
sis and cerebral hyperaemia in children refer-
red for MRI to rule out idiopathic intracranial
hypertension at a tertiary referral hospital: a
10 year review. Fluids Barriers CNS 2020; 17:
59. doi:10.1186/s12987-020-00221-4

[2] Bateman AR, Bateman GA, Barber T. The rela-
tionship between cerebral blood flow and ve-
nous sinus pressure: can hyperemia induce
idiopathic intracranial hypertension? Fluids
Barriers CNS 2021; 18: 5. doi:10.1186/
s12987-021-00239-2

[3] Juhasz J, Hensler J, Jansen O. MRI-findings in
idiopathic intracranial hypertension (Pseudo-
tumor cerebri). Fortschr Röntgenstr 2021;
193: 1269–1276. doi:10.1055/a-1447-0264

[4] Juhasz J, Lindner T, Riedel C et al. Quantitative
Phase-Contrast MR Angiography to Measure
Hemodynamic Changes in Idiopathic Intra-
cranial Hypertension. AJNR Am J Neuroradiol
2018; 39: 682–686. doi:10.3174/ajnr.A5571

[5] Bateman GA. Association between arterial in-
flow and venous outflow in idiopathic and
secondary intracranial hypertension. J Clin
Neurosci 2006; 13: 550–556. doi:10.1016/
j.jocn.2005.06.005

[6] Bell MD, Long T, Roden AC et al. Updating
Normal Organ Weights Using a Large Current

Letter to the Editor

153Bateman GA. Is there evidence… Fortschr Röntgenstr 2023; 195: 153–154 | © 2023. Thieme. All rights reserved.

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

Article published online: 2023-01-11

https://orcid.org/0000-0003-3095-9047


Sample Database. Arch Pathol Lab Med 2022.
doi:10.5858/arpa.2021-0287-OA

[7] Vestergaard MB, Lindberg U, Aachmann-
Andersen NJ et al. Comparison of global cere-
bral blood flow measured by phase-contrast
mapping MRI with (15) O-H2 O positron emis-
sion tomography. J Magn Reson Imaging 2017;
45: 692–699. doi:10.1002/jmri.25442

[8] Ambarki K, Wahlin A, Zarrinkoob L et al. Accu-
racy of Parenchymal Cerebral Blood Flow
Measurements Using Pseudocontinuous Arter-
ial Spin-Labeling in Healthy Volunteers. AJNR

Am J Neuroradiol 2015; 36: 1816–1821.
doi:10.3174/ajnr.A4367

[9] Liu P, Fall S, Baledent O. Use of real-time
phase-contrast MRI to quantify the effect of
spontaneous breathing on the cerebral ar-
teries. Neuroimage 2022; 258: 119361.
doi:10.1016/j.neuroimage.2022.119361

[10] Bicakci K, Bicakci S, Aksungur E. Perfusion
and diffusion magnetic resonance imaging
in idiopathic intracranial hypertension. Acta
Neurol Scand 2006; 114: 193–197.
doi:10.1111/j.1600-0404.2006.00702.x

Bibliography

Fortschr Röntgenstr 2023; 195: 153–154
Published online: 11.1.2023
DOI 10.1055/a-1994-9759
ISSN 1438-9029
© 2023. Thieme. All rights reserved.
Georg Thieme Verlag KG, Rüdigerstraße 14,
70469 Stuttgart, Germany

154 Bateman GA. Is there evidence… Fortschr Röntgenstr 2023; 195: 153–154 | © 2023. Thieme. All rights reserved.

Letter to the Editor

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.

https://doi.org/10.1055/a-1994-9759

