
Soler EE et al. Double Reverse Flow of …  Ultrasound Int Open 2021; 7: E71–E73 | © 2022. The Author(s).

Case Report

Double Reverse Flow of Orbitary Vessels Following Mechanical  
Thrombectomy in Acute Ischemic Stroke

Introduction

Duplex ultrasound is a noninvasive and rapid 
technique that offers information on cere-
bral vascular hemodynamics in real time, 
which is very useful in acute stroke. Specifi-
cally, the orbital study provides important 
information on collateralization in severe 
cases of cervical carotid stenosis, showing 
an inversion of the ophthalmic artery (OA).

Less frequently evaluated, hemodynam-
ic changes in the ophthalmic vein provide 
information on the presence of arterio-
venous malformations or fistulas (Erickson 
SJ et al. Radiology 1989: 173 (2): 511–516).

We report a case of ophthalmic artery 
and vein inversion simultaneously after me-
chanical thrombectomy (MT).

Case Report
A 53-year-old woman with a past medical 
history of hypertension and dyslipidemia, 
with a favorable baseline situation (modified 
Rankin Scale/mRS 0), was transferred to a 
tertiary hospital after activation of stroke 
code due to sudden onset of aphasia and 
right hemiplegia. On arrival, she presented 
with symptoms compatible with left middle 
cerebral artery (MCA) stroke, with a Nation-
al Institutes of Health Stroke Score (NIHSS) 
of 19 (1/2/0/1/2/1/4/0/4/0/0/12/1/0). Cra-
nial CT scan was performed and showed hy-
perdensity of the left MCA and loss of ipsi-
lateral insular cortico-subcortical differenti-
ation (ASPECTs 9), compatible with acute 
stroke in the territory of the left MCA. CT an-
giography revealed a tandem occlusion of 
the left internal carotid artery (ICA) and M1 
segment of the left MCA. Treatment with  
ev alteplase was started (2:30 hours from 
the onset of symptoms) and mechanical 
thrombectomy was performed under gen-
eral anesthesia (time door-to-needle/DTN 
0:33 minutes). Catheterization of the right 
common carotid artery (CCA) was per-
formed through right femoral puncture, re-
vealing filling defects in left M1, left A2, and 
right A2 (See ▶Fig. 1). After that, an 8 F in-
troducer was placed in the left CCA, reveal-
ing an occlusion of the left ICA from its ori-
gin. The left ICA occlusion was crossed, and 

an aspiration pass was performed in left M1, 
successfully revascularizing the left MCA cir-
culation. An MT attempt was made to revas-
cularize the bilateral A2 defects. The throm-
bus was impacted in the left anterior cere-
bral artery (ACA), leaving the right ACA 
permeable. The anatomy of the terminal left 
ICA-left A1 transition was hostile, resulting 
in failure of the aspiration catheter to ad-
vance to left A1-A2, causing a left ICA lacer-
ation that caused a left iatrogenic carot-
id-cavernous fistula (CCF) (See ▶Fig. 1). In 
summary, the occlusion of the left ICA and 
MCA was successfully revascularized, with 
persistent left ACA occlusion and non-signif-
icant left ICA atheromatous residual steno-
sis, on which acute stenting was not per-
formed due to the degree of stenosis and 
the bleeding complication arising during the 
procedure.

After the procedure, the patient was ex-
tubated and admitted to the Stroke Unit. 
Two hours after the procedure, the patient 
presented a decreased level of conscious-

ness, so a neurosonological urgent study 
was performed. The orbital duplex scan 
showed an inverted left superior ophthal-
mic vein (SOV), with arterialized flow and 
increased velocities (peak systolic velocity/
PSV of 43.3 cm/s and end diastolic velocity/
EDV of 27 cm/s) compatible with the re-
ported iatrogenic CCF (See ▶Fig. 2). Fur-
thermore, the left OA was identified with an 
inverted flow with a PSV of 44.5 cm/s and 
an EDV of 19.7 cm/s (see ▶Fig. 3), suspi-
cious for reocclusion of the left ICA vs. crit-
ical residual ICA stenosis, which was con-
firmed by the carotid duplex scan (see 
▶ Fig. 4). The transcranial duplex scan 
showed a permeable left M1 with normal 
velocities due to adequate collateralization 
by the OA, anterior communicating artery 
complex (inverted ACA), and posterior 
communicating artery. An urgent cranial 
CT scan was performed and revealed an es-
tablished infarct in the territory of the left 
MCA and left ACA, with mass effect with 
subfalcine herniation and deviation and col-
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▶Fig. 1	 Digital subtraction angiography, AP view. a) Black arrows show the occlusion, from 
right to left, of the M1 segment of the left MCA, the A2 segment of the left ACA and the right 
A2. b) Black arrows show recanalization of the left M1 and right A2 segments, persisting throm-
botic occlusion of left A2. White arrows show contrast leakage of the left ICA in the cavernous 
sinus due to iatrogenic laceration of the ICA, showing direct/high-flow left CCF.
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lapse of the left lateral ventricle, third ven-
tricle, and partial right lateral ventricle, 
compatible with malignant infarction of the 
left MCA. The patient's family refused de-
compressive craniectomy. The patient pre-
sented subsequent neurological deteriora-
tion and finally died after 48 hours.

Discussion
Orbital duplex is a very useful tool in the 
management of patients with acute cere-
brovascular disease.

The OA is easily identified crossing from 
the orbital vertex towards the antero-nasal 
area of ​​the eyeball. In normal conditions, it 

has an anterograde flow with a PSV around 
45 cm/s and an EDV around 12 cm/s, which 
can be inverted in cases of high-grade ca-
rotid stenosis (Transquart F et al. J Clin Ul-
trasound 2003; 31(5): 258–273), with a di-
agnostic sensitivity of 92.3 % and a specific-
ity of 100 % (Erickson SJ et al. Radiology 
1989: 173 (2): 511–516). It is important to 
identify the entire course of the artery, as 
the presence of loops can be misdiagnosed 
as flow reversal.

For its part, the SOV is located in a lateral 
position and superior to the OA. Under nor-
mal conditions, it presents a low pulsatility 
flow that moves away from the transducer, 
with a PSV around 10 cm/s. The reversal of 
this flow, as well as its arterialization with in-
creased velocities and pulsatility (Transquart 
F et al. J Clin Ultrasound 2003; 31 (5): 258–
273; Duan Y et al. J Ultrasound Med 2005; 24 
(6): 739–745), are common findings de-
scribed with high sensitivity (97 %) in cases 
of CCF (Duan Y et al. J Ultrasound Med 2005; 
24 (6): 739–745).

As far as we know, this is the first case in 
the literature in which both findings (inver-
sion of OA and SOV) occur simultaneously 
in a patient, highlighting two serious vas-
cular complications, which we were able to 
detect early with the neurosonological 
study.

Iatrogenic CCF is a complication that can 
occur in up to 0.8 % of transarterial endo-
vascular procedures that involve the ante-
rior cerebral circulation (Ono K et al. Interv 
Neuroradiol 2016; 22 (1): 91–96). Few 
cases related to MT in acute strokes have 
been reported and were usually associated 
with difficult procedures that required re-
peated passages with a stent retriever 
(Sheinberg DL et al. Cureus 2020; 12 (4): 
e7524). The first-line treatment for direct 
CCF is endovascular management (cavern-
ous sinus embolization or placement of 
flow-diverter stents in the damaged ICA), 
since a low percentage of these tend to re-
solve spontaneously (Ono K et al. Interv 
Neuroradiol 2016; 22 (1): 91–96). In our 
case, we decided to postpone the treat-
ment of the CCF to a second stage, based 
on the difficulty of the procedure due to the 
patient’s vascular anatomy, in the patient 
thrombolyzed with alteplase.

Reocclusion of an atheromatous steno-
sis is another complication that can arise 
after MT. There is an increased risk associ-
ated with difficult procedures, athero-
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▶Fig. 2	 Orbitary duplex. The cursor points to the left superior ophthalmic vein, which is 
inverted and with an arterialized flow, compatible with carotid-cavernous fistula.

▶Fig. 3	 Orbitary duplex. The cursor points to the left ophthalmic artery, which is inverted due 
to occlusion of the left ICA. Medial to the ophthalmic artery, the superior ophthalmic vein is 
observed.
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thrombotic etiology, and residual stenosis 
after revascularization, among others.

In conclusion, orbital duplex is very use-
ful in the neurosonological study of pa-
tients with acute cerebrovascular disease 
and can help in the detection of MT compli-
cations. A routine neurosonological study 
should be implemented in the early phase 
to detect possible complications.
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▶Fig. 4	 Carotid duplex with color. Left ICA is occluded from the beginning by hypoechoic 
heterogeneous material, with absence of flow inside.
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