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Correlations between shunt flow, anatomical features of patent foramen ovale and imaging characteristics of
cryptogenic stroke i Furong, Sui Xiaowen , Zhang Meiyan . et al. Department of Neurology . Dalian Cen-
tral Hospital , Dalian 116000

[Abstract] Objective To investigate the correlations between shunt flow, anatomical features of patent

foramen ovale and imaging characteristics of cryptogenic stroke (CS). Methods A total of 110 patients with a-
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cute CS who were hospitalized in the Department of Neurology of Dalian Central Hospital from August 2012 to
December 2020 were collected. All patients underwent head DWI, MRI, MRA or head and neck CTA, dy-
namic electrocardiography, carotid ultrasound, and cardiac ultrasound to exclude other causes. Contrast-en-
hanced transcranial Doppler (¢TCD) was performed to determine the amount of right-to-left shunt (RLS) and
the type of PFO. Transesophageal echocardiography (TEE) was conducted to determine the presence of PFO,
and its anatomical structure was observed and measured. Results A total of 110 patients were enrolled, inclu-
ding 64 males (58. 1%)with an average age of 42 £ 11 years. PFO was divided into the intrinsic group (n =
53) and latent group (n =57) according to the positive ¢TCD and positive Valsalva action. No significant
differences were found in gender, age, hypertension, diabetes, stroke or TIA history, and ROPE score be-
tween the two groups (P>>0.05). ¢TCD showed that 50 patients (45.5%) had a small-medium amount of
RLS (embolus <<25) and 60 patients (54.5%) had a large amount of RLS. TEE revealed that the diameter of
PFO was 1.5+ 1. 1 mm and the average length of PFO was 9. 4+ 2. 7 mm under resting state. There were 52
patients(47. 2%) with long tunnel type (PFO length™>8 mm) and 78 patients (70.9%) having septal blood
flow. Head DWI displayed that the infarction involved the anterior circulation in 49 patients (44.5%) , poste-
rior circulation in 36 patients (32.7%) . anterior and posterior circulation in 25 patients (22.7%), unilateral
circulation in 72 patients (65.4%), bilateral circulation in 38 patients (34.5%), cortical circulation in 15 pa-
tients (13.6%), subcortical circulation in 14 patients (12.7%) . deep circulation in 16 patients (14.5%), cor-
tical + subcortical circulation in 41 patients (37.2%), cortical, subcortical + deep circulation in 24 patients
(21.8%), single infarction in 51 patients (46.3%) . and multiple infarction in 59 patients (53. 6%). The dis-
tribution, location, and number of cerebral infarction (CI) lesions presented no statistical differences between
the intrinsic PFO group and the latent PFO group (P>>0. 05). The CI lesions in the intrinsic PFO group were
more common in the semiovale and lateral ventricle (n =21, 39.6%), and those in the latent PFO group were
more common in the brainstem and cerebellum (72 =23). There were no statistical differences in the distribu-
tion, location, or the number of CI lesions between the small-medium RLS amount group (embolus<(25, n=
50) and the large RLS amount group (embolus™> 25, n=60) (P>>0. 05). The distribution, location, and the
number of CI lesions showed no statistical differences between the long tunnel type (*>8 mm, n=52) and the
non-long tunnel type (<{8 mm, n=26) (P>>0.05). No statistical differences were found in the distribution,
location, or number of CI lesions between the non-septal blood flow group (n =32), and septal blood flow
group (n=78) (P>>0.05). The small PFO group (diameter <C2 mm, n = 54) and the medium-large PFO
group (diameter=2 mm, n=24) showed statistical significance in the distribution (P =0. 006) and number (P
=0.027) of CI lesions. In the small PFO group, CI lesions in the anterior circulation (41.6%), unilateral
(72.2%) and single (55.5%) lesions were more common. In the medium-large PFO group, CI lesions in the
anterior-posterior circulation (41, 6%), bilateral (58.3%), and multiple (70.8%) lesions were more com-
mon. Conclusion In the small PFO group, CI lesions are mostly distributed in the anterior circulation blood
supply area, unilateral and single lesions, while in the medium-large PFO group, CI lesions are mostly distrib-
uted in the anterior-posterior circulation blood supply area, bilateral and multiplelesions. The size of PFO is
correlated with the distribution and number of infarction lesions in PFO-related CS. The CI lesions of patients
with intrinsic PFO are mostly in the anterior circulation blood supply area, and the infarction is mostly distrib-
uted in the subcortex. CI lesions in the posterior circulation blood supply area are more common in patients
with latent PFO.
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