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We thank Drs De Cocker and Hendrikse for their interest in
our article “Cerebellar Watershed Injury in Children”1

and acknowledge their extensive contributions to the present
understanding of cerebellar ischemia, particularly of small cere-
bellar infarcts in adults.

Although the proximate pathophysiology of cerebellar
hypoxic-ischemic injury in children and small-vessel throm-
botic or thromboembolic occlusion in adults is likely quite
different, there are many key points highlighted by the
authors’ research that serve to support the conclusions we
make in our article.

First, the authors’ study of the precise anatomic distribution
of small cerebellar strokes highlights the propensity for predomi-
nantly cortical injury in cerebellar ischemia,2 with relative sparing
of the immediate subcortical white matter.

Second, their analysis of embolic infarct patterns supports the
likelihood that the apices of the cerebellar fissures represent the
end zones of perfusion of the penetrating cerebellar arterial
branches.3

Third, the authors’ use of superselective pseudocontinuous ar-
terial spin-labeling to delineate vertebrobasilar end artery perfu-
sion elegantly demonstrates the variability of the cerebellar
vascular territories and their intervening borderzones.4

Taken together, the authors’ conclusions support the supposi-
tion that cerebellar watershed injury would preferentially affect
the foliar gray matter at the depths of the cerebellar fissures along
the borderzones between the large-vessel territories. This pattern
was exactly that observed in our cohort of pediatric patients. In
addition, it helps to further validate the variable distribution of
presumed watershed cerebellar injury in our series.

Last, we appreciate the interesting notion that the authors
raise regarding the possibility of greater overlap between the
underlying pathophysiology of hypoperfusion injury and small
embolic infarcts than is generally appreciated. Although the theory,
as advanced by Caplan and Hennerici5 and Caplan et al6 is largely
supported by examples of overlap in the setting of large-vessel
steno-occlusive disease in adults, the importance of remaining
open to the possibility of similar overlap in children is well-taken.

REFERENCES
1. Wright JN, Shaw DW, Ishak G, et al. Cerebellar watershed injury in

children. AJNR Am J Neuroradiol 2020;41:923–28 CrossRef Medline
2. Cocker L, Veluw SJ, van Biessels GJ, et al. Ischaemic cavities in the

cerebellum: an ex vivo 7-Tesla MRI study with pathological cor-
relation. Cerebrovasc Dis 2014;38:17–23 CrossRef Medline

3. De Cocker LJ, Geerlings MI, Hartkamp NS, et al; SMART study group.
Cerebellar infarct patterns: the SMART-Medea study. Neuroimage
Clin 2015;8:314–21 CrossRef Medline

4. Hartkamp NS, De Cocker LJ, Helle M, et al. In vivo visualization of the
PICA perfusion territory with super-selective pseudo-continuous arte-
rial spin labelingMRI.Neuroimage 2013;83:58–65 CrossRef Medline

5. Caplan LR, Hennerici M. Impaired clearance of emboli (washout) is
an important link between hypoperfusion, embolism, and ischemic
stroke. Arch Neurol 1998;55:1475–82 CrossRef Medline

6. Caplan LR, Wong KS, Gao S, et al. Is hypoperfusion an important
cause of strokes? If so, how? Cerebrovasc Dis 2006;21:145–53
CrossRef Medline

J.N. Wright
D.W.W. Shaw

G. Ishak
F.A. Perez

Department of Radiology
D. Doherty

Department of Pediatrics, Division of Development and Genetic Medicine
University of Washington and Seattle Children’s Hospital

Seattle, Washingtonhttp://dx.doi.org/10.3174/ajnr.A6673

AJNR Am J Neuroradiol 41:E61 Aug 2020 www.ajnr.org E61

http://dx.doi.org/10.3174/ajnr.A6532
https://www.ncbi.nlm.nih.gov/pubmed/32327437
http://dx.doi.org/10.1159/000365411
https://www.ncbi.nlm.nih.gov/pubmed/25171512
http://dx.doi.org/10.1016/j.nicl.2015.02.001
https://www.ncbi.nlm.nih.gov/pubmed/26106556
http://dx.doi.org/10.1016/j.neuroimage.2013.06.070
https://www.ncbi.nlm.nih.gov/pubmed/23820436
http://dx.doi.org/10.1001/archneur.55.11.1475
https://www.ncbi.nlm.nih.gov/pubmed/9823834
http://dx.doi.org/10.1159/000090791
https://www.ncbi.nlm.nih.gov/pubmed/16401883
https://orcid.org/0000-0002-6676-8253
https://orcid.org/0000-0003-4007-6432
https://orcid.org/0000-0002-4954-2420
https://orcid.org/0000-0001-8456-5209
https://orcid.org/0000-0001-9377-028X
http://dx.doi.org/10.3174/ajnr.A6673

	References

