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ARTICLE INFO ABSTRACT

Article history: Dual antiplatelet therapy (DAPT) is a management cornerstone for intracranial aneurysms
Received 21 July 2022 treated with flow diversion. However, combined dual antiplatelet plus anticoagulation (triple
Accepted 24 July 2022 therapy) can be indicated in some patients with important associated risks. Here we present

the case of a 72-year-old woman with prior history of subarachnoid hemorrhage who was
started on triple therapy (enoxaparin and DAPT) following successful flow diversion of an

Keywords: enlarging but unruptured left fetal posterior communicating artery aneurysm. Her post-
Anticoagulation procedural course was complicated by in-stent thrombosis in the setting of a missed tica-
Triple therapy grelor dose and subsequent development of deep venous thrombosis and pulmonary em-
Flow diversion bolism. An early follow-up angiogram confirmed occlusion of the aneurysm. However, after
Aneurysm recurrence initiation of triple therapy, the aneurysm partially recanalized and her symptoms recurred.

Subsequent discontinuation of enoxaparin lead to prompt aneurysm re-occlusion. To our

knowledge, this is the first reported instance of confirmed intra-aneurysmal thrombolysis
in a successfully treated aneurysm after triple therapy initiation.
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proportion of patients may require additional anticoagulation
treatment for other medical comorbidities. The addition of an-
ticoagulation to DAPT and its effects on aneurysmal thrombus
DAPT is standard post treatment management in the setting formation are not well known. Consideration should be given
of flow diversion for intracranial aneurysms. However, a small to how triple therapy could affect intra-aneurysmal thrombo-
sis, thrombolysis, and subsequent clinical management.

Introduction

* Competing Interests: None.
* Corresponding author.
E-mail address: tom20gl@stanford.edu (T.R. Geisbush).
Social media: 9 (T.R. Geisbush)
https://doi.org/10.1016/j.radcr.2022.07.091
1930-0433/© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


https://doi.org/10.1016/j.radcr.2022.07.091
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:tom20g1@stanford.edu
https://twitter.com/https://twitter.com/tgeisbus
https://doi.org/10.1016/j.radcr.2022.07.091
http://creativecommons.org/licenses/by-nc-nd/4.0/

4076

RapioLoGy CASE REPORTS 17 (2022) 4075-4078

Fig. 1 - (A) Digital subtraction angiography (DSA) demonstrating a lobulated left lobulated posterior communicating artery
aneurysm (white arrow). (B) Subsequent coiling and placement of flow diversion stents with landing zones past the base of
the aneurysm (black) arrows. Surgical clip from prior contralateral aneurysm clipping (white arrow). (C) Reduced
opacification of the aneurysm dome immediately after flow diversion with adjunct coiling.

Here we describe our experience with a 72-year-old female
who experienced symptomatic in-stent thrombosis after flow
diversion with adjunct coiling of a left fetal posterior commu-
nicating aneurysm requiring emergent stent recanalization.
Her hospital course was complicated by deep venous throm-
bosis and pulmonary embolism, requiring temporary addition
of enoxaparin to DAPT for suspected antiphospholipid syn-
drome. During triple therapy, non-invasive imaging revealed
intra-aneurysmal thrombolysis of her previously thrombosed
aneurysm.

Case report

A 72-year-old woman with history of remote prior right an-
terior choroidal aneurysm rupture status post aneurysm clip-
ping and ventriculoperitoneal shunt placement presented for
management of new-onset partial left CN III palsy resulting
from an enlarging unruptured 1.4 cm lobulated left fetal pos-
terior communicating artery aneurysm (Fig. 1A).

Given the patient’s history of aneurysm rupture and a
newly symptomatic aneurysm, she elected to undergo flow
diversion with adjunct coiling. Forty-eight hours prior to her
procedure she was placed on dual antiplatelet therapy (DAPT)
of aspirin 81 mg daily and ticagrelor 90 mg twice daily. Treat-
ment was performed using two overlapping Surpass Evolve
flow diverting stents and Target XL coils (Stryker Inc, Kalama-
zoo, MI, USA; Fig. 1B, C). The patient left the angiographic suite
in her baseline neurologic condition without any immediate
complications. She was discharged on post procedure day 1
with instructions to continue DAPT.

Her clinical course was complicated by symptomatic in-
stent thrombosis in the setting of a single missed tica-

grelor dose, and she was successfully treated with mechanical
thrombectomy to recanalize the occluded stent at an outside
hospital complicated by ipsilateral branch retinal artery occlu-
sion. An MRI performed at this time showed complete occlu-
sion of the treated aneurysm (Fig. 2A). Her hospitalization was
further complicated by recurrent pulmonary emboli and deep
venous thrombosis (DVT) with discovery of an atrial septal de-
fect. The defect was closed and enoxaparin 80 mg twice daily
was added to her DAPT for treatment of her pulmonary em-
boli and DVTs. She was suspected to have antiphospholipid
antibody syndrome.

She continued to recover and was seen for follow up in
clinic 2 months after treatment. Repeat MR imaging 4 months
post initial stent placement demonstrated partial interval re-
canalization of the previously thrombosed aneurysm (Fig. 2B).
Triple therapy was continued for approximately 4 months
post initial stenting, until definitive testing for antiphos-
pholipid antibody syndrome returned negative. The patient
then continued to take DAPT only. A cerebral angiogram per-
formed 6 months after initial stent placement demonstrated
opacification of the aneurysm base with re-occlusion of the
aneurysm dome (Fig. 2C). DAPT was then de-escalated to only
aspirin 81 mg daily. Another angiogram 8 months post treat-
ment demonstrated additional thrombus formation at the
aneurysm base. The previously coiled portion of the aneurysm
remained nonopacified.

Discussion

We describe a case of thrombolysis of an established intra-
aneurysmal thrombus after flow diversion with adjunct coil-
ing in the setting of triple therapy. Particularly unique to this
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Fig. 2 - (A) MR imaging after thrombectomy for in-stent occlusion demonstrating no opacification of the excluded left
posterior communicating artery aneurysm (white arrow). (B) Interval MR imaging 4 months post treatment demonstrating
interval partial re-opacification of the aneurysm while patient was on enoxaparin in addition to DAPT (white arrow). (C)
DSA 6 months post treatment and 2 months after discontinuation of enoxaparin demonstrating interval re-thrombosis with

continued opacification of the aneurysm base (white arrow).

case is the early imaging confirmation of aneurysm occlusion,
followed by short interval MR imaging that confirmed partial
aneurysmal recanalization after 3 months of triple therapy.

There are four case reports in the literature describing re-
currence of a previously occluded aneurysm following flow di-
version. Heit et al. describe a ruptured blister aneurysm that
exhibited delayed hemorrhage following pipeline emboliza-
tion attributed to device migration, and Bohara et al. describe
a patient with a large aneurysm treated successfully with tele-
scoping Pipeline devices that upon follow up was noted to
recur. In both cases, recanalization was attributed to device
migration resulting in uncovering of the aneurysm neck [1,2].
Trivelato et al. describe a case of a 2.1 cm saccular M1 middle
cerebral artery aneurysm undergoing coil-assisted flow diver-
sion, which was observed to have recanalized on 9 month fol-
low up angiogram after confirmed complete occlusion on the
6 month angiogram [3]. Zhang et al. report a case of a right
intra-cavernous carotid aneurysm undergoing Tubridge flow
diversion with coiling and confirmed complete occlusion on 6
month follow up angiogram with recurrent filling of the resid-
ual aneurysm neck 2 years after treatment [4]. The case de-
scribed here is the first in the literature to our knowledge of
a short interval aneurysm recurrence attributable to the addi-
tion of anticoagulation therapy to the DAPT regimen.

Our findings highlight the need to consider the risk of
aneurysm thrombolysis with triple therapy (DAPT plus an-
ticoagulation). Reasons for aneurysm recurrence after treat-
ment are variable. Several factors have been attributed to re-
currence including patient age, large size of the aneurysm
neck, large aneurysm dome size, degree of occlusion on ini-
tial treatment, treatment technique, rupture versus nonrup-
ture status, and presence of a branch vessel arising from the
aneurysm [5-7]. While it is possible that some of these factors
could have played a role in recurrence in this case, the addi-
tion of enoxaparin to our standard DAPT was highly likely to

be the cause given the temporal correlation of aneurysm re-
canalization following triple therapy administration, and sub-
sequent re-occlusion on angiography after discontinuation of
enoxaparin. Intracranial stent placement requires significant
platelet inhibition in the early post procedural setting given
risks of platelet aggregation at the stent interface prior to long-
term endothelialization [8]. There is a paucity of literature re-
garding the effect of different anticoagulation regimens on
rates of aneurysm occlusion following flow diversion with dif-
ferences in regimens more commonly treated as a confound-
ing variable or limitation of a study [5,6,9,10]. However, there
is some evidence that more robust anticoagulation regimens
can increase nonocclusion rates without additional clinical
benefit. A limited retrospective study comparing patients on
additional oral anticoagulants plus DAPT versus DAPT alone
prior to flow diverter placement demonstrated that the com-
plete obliteration rate of the excluded aneurysm was signif-
icantly lower in the oral anticoagulant group [11], in keeping
with our report.

Conclusion

Our case is the first in the literature demonstrating the pos-
sibility of thrombolysis of established intra aneurysmal clot
after aneurysm flow diversion treatment in the setting of ad-
ditional anticoagulation to the standard DAPT regimen. This
complication may need to be considered in addition to other
factors associated with post treatment recurrence when plan-
ning follow-up management for patients undergoing flow di-
version treatment who also require long-term anticoagula-
tion.
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Patient consent

Informed written consent was obtained from the patient for
publication of their case.
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