
or thrombus only at one of the four locations as compared to
PED (OR 0.10 95% CI 0.02–0.56, p = 0.01). There was no
difference in thrombus at the four locations as a function of
DAPT (p > 0.05). There was no dependence on aneurysm
occlusion on the device used or PRU value; however, achiev-
ing complete or near complete occlusion was negatively and
marginally correlated with the aneurysm neck size (Spearman’s
rho = 0.314; p = 0.049).
Conclusion The hypothesis that Shield technology reduces
acute thrombus formation regardless of DAPT has been con-
firmed in vivo using OCT.
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Introduction Pipeline Embolization Devices (PED) has been
introduced as a new method to treat aneurysms that are oth-
erwise difficult to treat surgically or with endovascular means.
It is postulated that hemodynamic changes occur post deploy-
ment which affect the distal vascular bed. In this paper we
evaluated changes in the contrast transit times on angiography
post PED implementations.
Methods Medical charts and digital subtraction angiographic
(DSA) films for patients treated with PED were included.
Only anterior circulations, un-ruptured aneurysms, located
proximal to the internal carotid artery terminus were included.
DSA images were analyzed using custom made software for

the time-density relationship at baseline and compared to post
PED implementation. All analysis was done over region of
interest over the middle cerebral artery (M1 segment). Analy-
sis included TT10%–100% (time needed for the contrast to
change from 10% image intensity to 100), TT100%–10% (time
needed for the contrast to change from 100% image intensity
to 10%), and TT25%–25% (time needed for the contrast to
change from 25% image intensity-up slope to 25%-down
slope of the curve).
Results A total of 44 patients were included in this study.
Analysis over the M1 segment showed a significant decrease
in the TT10%–100% (2.79 to 2.24 seconds, P < 0.001) post
PED. There was significant correlation (Pearson’s correlation)
between the percentage change in TT100%–10% and the aneur-
ysm size (r = 0.34, P = 0.02). There was a significant
decrease in the TT25%–25% (7.07 to 6.41 seconds, P = 0.016)
post PED (Figure 1). Moreover, there was significant correla-
tion between the absolute or percent changes in TT25%–25%

and the aneurysm size (P = 0.05; rho = 0.54 and 0.049;
rho = 0.29 respectively) (Figure 1).
Conclusion Analysis shows that statistically significant hemody-
namic changes do occur post PED deployment, as determined by
differences in the contrast transit time post PED in the distal intra-
cranial circulation. These hemodynamic changes might be more
pronounced in large and giant aneurysms. The mechanism for this
is not clear, yet hemodynamic changes affecting especially the vas-
culature distal of the PED might shed a light at the patho-physiol-
ogy of the delayed parenchymal hemorrhage.
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