
Increased Vascular Volumes in Response to Treatment with Ultrasound-Facilitated, Catheter-Directed 
Thrombolysis in the OPTALYSE-PE Trial

OPTALYSE-3D

Background
Previous research has shown loss of distal vascular volume is 
associated with right ventricular (RV) dysfunction, increased 
oxygen requirements post discharge, and mortality.1,2 OPTALYSE-
3D examined changes in the small vessel volumes in response 
to ultrasound-assisted, catheter-directed thrombolysis (USCDT), 
large-bore mechanical thrombectomy (LBMT), or anticoagulation 
only (AC).

Patients
Primary Analysis: 53 patients (USCDT)

Exploratory Analysis: 10 patients (LBMT) 10 patients (AC) 

Methods
3D reconstruction using clinical CT data and automated lung 
segmentation were performed to compute total vascular volume 
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CT-BASED 3D RECONSTRUCTION OF PATIENT UNDERGOING USCDT

Results
 USCDT

Vascular Measures Baseline Post p-value

Small Size Arterial Volume 7.3 [3.6–15.3] 7.6 [3.4–16.1] 0.86

Small Size Venous Volume 4.3 [2.9–10.1] 7.4 [3.1–11.3] 0.0009

Medium Size Arterial Volume 14.6 [10.8–20.0] 15.7 [11.2–19.2] 0.54

Medium Size Venous Volume 8.9 [6.7–12.3] 10.6 [8.5–13.7] <0.0001
*all vascular measures represent ml of vascular volume per liters of lung

Takeaway: There is an observed increase in both small and medium 
sized venous vessels volumes following USCDT.  

EXPLORATORY COHORTS - LBMT

Vascular Measures Baseline Post p-value

Δ Small Size Arterial Volume 20.4 [15.1–23.3] 13.97 [11.6–17.7] 0.28

Δ Small Size Venous Volume 9.6 [7.3–13.0] 8.7 [7.1–10.0] 0.63

Δ Medium Size Arterial Volume 13.4 [11.2–15.1] 16.6 [10.7–18.2] 0.32

Δ Medium Size Venous Volume 6.0 [5.5–9.2] 9.7 [7.8–11.4] 0.049

(TBV), small vessel volume (<5mm2, BVsmall) and medium vessel 
volume (>5mm2 and <20mm2, BVmed). All vascular measures were 
normalized by total lung volume.

Arteries and veins were separated using a convolutional 
neural network. 

EXPLORATORY COHORTS - AC

Vascular Measures Baseline Post p-value

Δ Small Size Arterial Volume 18.5 [9.2–19.6] 16.4 [13.9–16.9] 0.63

Δ Small Size Venous Volume 10.7 [4.8–12.9] 9.6 [8.5–12.2] 0.85

Δ Medium Size Arterial Volume 16.3 [12.7–18.8] 13.0 [10.1–15.6] 0.004

Δ Medium Size Venous Volume 9.0 [7.4–9.6] 9.0 [7.6–10.7] 0.43

Takeaway:  No statistically signifi cant diff erences in venous volumes were detected following treatment with LBMT or AC.

More complete visualization of the distal vessels in the yellow box 
demonstrates reperfusion following USCDT treatment.

Conclusions
OPTALYSE-3D demonstrates a signifi cant increase 
in small and medium venous volumes following 
treatment with USCDT. The vascular response 
observed with USCDT was not dependent on the 
dose of thrombolytic administered. This eff ect was 
not observed in the LBMT or AC exploratory arms. 
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