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Mechanical thrombectomy performed in thrombosed fusiform aneurysm after
surgery for craniopharyngioma in adult

Pavel Ryska?, Miroslav Lojik?, Naci Kocer", Kamil Zelenak, Tomas Cesak’, Petra Cimflova¢, Aprajita Milind Bhorkar®,
Eva Vitkova', Antonin Krajina®

Introduction. Fusiform dilatation of the internal carotid artery (ICA) is reported as a possible complication of cranio-
pharyngioma resection in childhood. Here, the authors describe such a complication in an adult patient who presented
with acute symptomatic thrombosis 7 months after surgery.

Materials and Methods. A 45-year-old woman presented with left hemispheric stroke due to a thrombotic supracli-
noid occlusion of the terminal ICA (so called “T” occlusion). Successful revascularisation was achieved with mechanical
thrombectomy. Beside recanalization of the M1 middle cerebral artery segment and ICA, an irregular filling of the fusi-
form aneurysm of the communicating segment of the left ICA was observed. The patient recovered after mechanical
thrombectomy with no clinical sequelae. Due to the persistent filling of the aneurysm sac, a flow diverter stent was
deployed across the diseased vessel segment two weeks later. The patient underwent resection of the craniopharyn-
gioma from ipsilateral pterional craniotomy 7 months ago. Five years later the patient works full time as a nurse with
no regrowth of the craniopharyngioma and no aneurysm reperfusion.

Results. This case, together with four other previously reported cases, documents that fusiform aneurysm as a com-
plication of the craniopharygioma resection is not restricted to the childhood population but may also rarely occur in
adults. As the patient suffered from acute symptomatic thrombosis which required treatment under the protocol for
acute large vessel occlusions, we decided to treat the aneurysm with the flow diverter stent.
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INTRODUCTION CASE REPORT

Fusiform dilatation of the internal carotid artery A 45-year old female patient was admitted to the pri-
(ICA) after resection of the suprasellar craniopharyngio- mary stroke center with sudden onset of motor weakness
ma is a known possible complication in children and has  of the right sided extremities, expressive aphasia and cen-
been reported previously'* This vascular complication is  tral paresis of the facial nerve. Her neurological deficit
extremely rare in adults’®. There is a general opinion that ~ was assessed based on the National Institutes of Health
these fusiform dilatations should be managed conserva-  Stroke Scale (NIHSS) score as 5. The non-contrast CT
tively since few of them become symptomatic. Besides (NCCT) scan showed no early signs of brain ischemia,
partial arterial wall injury during tumor resection, exces- CT angiogram (CTA) revealed “T” occlusion of the left
sive radiation was observed to be another pathogenetic  intracranial ICA (Fig. 1.A,B). The perfusion CT showed
mechanism in several cases®. extensive penumbra with no ischemic core.

We present a case of iatrogenic, suspiciously dis- The patient had a previous history of partial transcra-
secting, fusiform aneurysm of the communicating ICA  nial resection of the craniopharyngioma from pterional
segment in a woman who underwent resection of the cra-  craniotomy 7 months prior. Before the surgery, she un-
niopharyngioma from ipsilateral pterional craniotomy. derwent local radiation therapy using an implanted yt-

336



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2021 Sep; 165(3):336-341.

/|

Fig. 1A. The volume CT angiography reconstruction shows occlusion of the communicating seg-
ment of the left ICA, M1 and A1.There is an Ommaya reservoir (arrow), which is in vicinity of the
occluded artery. B. The CT angiogram reveales fusiform thrombosed aneurysm of the ICA (arrow).

Fig. 2A. Angiogram of the left ICA proved its occlusion. B. Angiogram after 3 passes of the stent
retriever. The flow was restored and an irregular fusiform aneurysm was revealed. There was also
a stenosis of the M1 segment of the MCA and vasospasm on extracranial ICA.

trium Ommaya reservoir. The last MR scan, which was
performed 3 months after surgery, demonstrated subtotal
reduction of the tumorous volume and no pathological
changes of the left ICA.

The patient had a stable neurological deficit from the
time of symptom onset, and based on suitable findings
on CT perfusion, she was transferred to a comprehen-
sive stroke center, where the digital subtracted angiogram
(DSA) was performed 11.5 h from symptom onset. The
DSA revealed a “T” occlusion of the left terminal ICA
(Fig. 2A) and no cross filling from the contralateral carot-
id artery. Retrospective assessment of the baseline NCCT
and CTA revealed the presence of hyperdense fusiform
ectasia of the left supraclinoid ICA segment, which was
occluded (Fig. 1A).
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Mechanical thrombectomy was performed with a stent
retriever 4 x 20 mm (Trevo XP ProVue Retriever, Stryker
Neurovascular, Fremont, USA) using a 9F balloon guide
catheter (Concentric - Stryker Neurovascular, Salt Lake
City, USA) (Fig. 2B). The stent retriever was deployed in
the M1 segment of the middle cerebral artery (MCA).
Mechanical thrombectomy yielded a significant amount
of thrombotic material with TICI 2B reperfusion of the
M1 MCA segment and the ICA after 3 passes. Aresidual
stenosis of the M1 segment and vasospasm of the extra-
cranial ICA were observed. There was an irregular filling
of the fusiform aneurysm of the left communicating ICA
segment. The aneurysm had a diameter of § mm and was
extended to a 10 mm long segment of the terminal ICA
(Fig. 2B). The left anterior cerebral artery was occluded



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2021 Sep; 165(3):336-341.

Fig. 3A. Angiogram of the left ICA after stent-assisted coiling. The most prominent part of the
aneurysm was partially coiled. B. Balloon angioplasty of the distal part of the flow diverter stent
immediately after its implantation. There were dislodged coils, which were placed into the aneurysm
3 weeks ago. C. Final angiogram which proved a brisk flow into the MCA. The A1 had already been
occluded during acute ischemic stroke. There was no cross filling via the anterior communicating
artery. The left anterior cerebral artery had retrograde flow through the pial collaterals from the
left posterior cerebral artery (not shown).

Fig. 4A,B. The digital subtraction angiogram in lateral and anteroposterior view 7 months later
proved complete remodelling of the ICA. The patient made a full recovery.

at the level of the A1 segment, and the whole territory was  part of the fusiform aneurysm (Fig. 3A). The patient was
filled via collaterals from the left posterior cerebral artery.  on dual antiplatelet therapy (acetylsalicylic acid 100 mg

The patient recovered with no neurological deficit.  and clopidogrel 75 mg per day). Due to the persistent fill-
The follow-up MRI showed small, patchy cortical infarcts.  ing of the aneurysm sac, a flow diverter stent 3.3x22mm
A stent-assisted coiling was performed three days later us-  (Fred 3516, MicroVention, Tustin, USA) was deployed
ing Neuroform EZ 3.5 x 30 mm (Stryker Neurovascular, across the diseased vessel segment two weeks later. The
Cork, Ireland) with loose coiling in the most prominent  catheterisation of the previously deployed Neuroform

338



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2021 Sep; 165(3):336-341.

Fig. SA,B. A Axial T2W MR image demonstrates normal calibre of the internal carotid artery in
3 months after surgery. B There is aneurysma at the same level on follow up MR after ischemic
stroke in 7 months after surgery.

stent was technically challenging and the introduction of
the delivery microcatheter (Headway 27, MicroVention)
was complicated by the coils’ dislodgment downstream
into the M1 MCA segment (Fig. 3B). After the success-
ful deployment of the flow diverter stent, angioplasty of
the distal end of the implanted flow diverter stent was
required to improve blood flow through M1 MCA using
the Scepter C balloon (MicroVention) (Fig. 3C). During
the procedure, a bolus of eptifibatide glycoprotein block-
er (Integrilin, Glaxo Group Ltd, Middlesex, UK), was
administered intravenously and followed by continuous
infusion due to the formation of distal embolus in the
left parietooccipital branch of the MCA. The patient was
extubated with no neurological deficit. She was kept on
dual antiplatelet therapy for the next 7 months.

A 7-month follow-up DSA demonstrated complete
remodeling of the dissected fusiform aneurysm with
no residual filling (Fig. 4A,B). Five years later the pa-
tient works full time as a nurse with no regrowth of the
craniopharyngioma and no aneurysm reperfusion con-
firmed on the follow-up MRI in April 2020.

DISCUSSION

We present the case of a patient who experienced de-
velopment and subsequent acute thrombosis of a large
fusiform aneurysm of the communicating ICA segment
which clinically manifested as left hemispheric stroke.
The patient was treated with mechanical thrombectomy
under the protocol for acute ischemic stroke. The most
probable etiology of the aneurysm’s development was
iatrogenic injury of the vessel wall during neurosurgical
resection of craniopharyngioma 7 months prior to the
ischemic event. Beside mechanical injury, we should con-
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sider effect of the ultrasonic aspiration, which is widely
used in tumor resection” However, there was not such
injury mentioned in the surgery protocol, moreover injury
had to be minimal since 3 months after it, there was no
ectasia seen on the MR follow up images (Fig. 5A,B).

The location and fusiform morphology of the aneu-
rysm was almost identical to numerous pediatric cases
described in the literature. In most cases, the ICA was
diffusely enlarged from the distal dural ring of the cavern-
ous sinus to the carotid bifurcation with no evidence of
focal vessel wall injury. Some reported cases showed less
extended fusiform aneurysms. The dilatation of the ves-
sel segment was probably caused by prior injury during
the surgical peeling of the tumor mass from the arterial
adventitia of the exposed artery which resulted in adven-
titial thinning.

Another pathogenetic mechanism leading to aneurysm
formation is radiation exposure during locally applied ra-
diotherapy. However, ionising radiation from an yttrium
solution via Ommaya reservoir is absorbed in the 1 mm
layer of the craniopharyngioma cyst wall, so it does not
reach nearby anatomical structures?®.

Participation of the vasa vasorum was also taken into
consideration based on histological findings from the re-
sected wall of aneurysms in patients who had undergone
microneurosurgical remodeling'. Whether an injury of
the sympathetic plexus around the ICA, resulting in neu-
rogenic paralysis of the arterial wall, is a possible expla-
nation of aneurysm formation, remains unclear. There
is a documented case of a child with full regression of
postoperative ICA dilatation after 6 months, which sup-
ports this particular mechanism®.

Fusiform dilatation is broadly reported in the child
population. In a series of 31 iatrogenic intracranial an-
eurysms related to radical craniopharyngioma surgery,



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2021 Sep; 165(3):336-341.

Table 1. Clinical data of adult patients with postsurgical fusiform dilatation of the supraclinoid segment of the ICA.

Age Gender Therapy Diagnosis after surg Suplement. radiotherapy Course Ref.
24 F vascular surgery 4 months none progression in 3 years 5
19 NR none 17 months none Tyears/alive 13
21 F none 13 months none NR 8
39 F FD placement 1 year none progression in 2lyears 14

note: F = female, surg = surgery, NR = not reported, FD = flow diverter

fusiform aneurysm of the supraclinoid ICA segment de-
veloped in 9 children?. Only 3 of those children received
additional radiation therapy. These fusiform aneurysms
occurred in a period of 4 to 17 months after surgery and
were apparently fully developed by 18 months. The eight
children experienced no clinical symptoms caused by the
aneurysms at the mean follow-up of 3.7 years after di-
agnosis. In the German Childhood Craniopharyngioma
Registry, which included patients from 2001 to 2015, fu-
siform dilatation of the ICA was observed in 14 cases
out of 583, demonstrating that this vascular complication
occurred in only 2.4% (ref.*). In a series of 62 children
who were followed after surgery of suprasellar tumors,
7 children (11.3%) with fusiform dilatation of the ICA
were identified. In all observed cases the fusiform aneu-
rysm developed within 15 months following the surgery.
Its occurrence was not related to radiotherapy or distinct
histology findings. Complete regression was observed in
one child, the aneurysm remained stable in 3 children
and aneurysm progression occurred in the remaining 3
children. However, none of them were treated*.

In another series® of 8 patients with iatrogenic intracra-
nial aneurysms, 3 patients with fusiform aneurysms were
reported. One patient was diagnosed with an aneurysm
6 months after surgery for hypothalamic gangliocytoma,
a second was operated for hamartoma of tuber cinereum
and diagnosed 6 months later, and in the last case, the
aneurysm was observed 13 months after craniopharyn-
gioma resection. None of these three patients were treated
and their fusiform aneurysms remained unchanged and
asymptomatic. There are several other cases described in
case report publications®.

The vast majority of craniopharyngiomas are treated
in childhood, therefore, the occurrence of this arterial
complication is quite rare in adults. We identified only 4
other adult patients in the available literature (Table 1).
Three patients were women, the gender was not reported
in one case, and their age ranged from 19 to 39 years. All
fusiform aneurysms were observed within 4 to 17 months
after surgery for craniopharyngioma®%3415_ The pre-
sented case was a 45 year old woman with an aneurysm
which presented clinically with acute stroke 7 months
after surgery.

As previously described', intracranial artery dissec-
tion can present with aneurysmal dilatation, segmental
stenosis, or occlusion, with a widely varying distribution
of these radiological subtypes. Our patient presented with
acute thrombosis of the fusiform aneurysm and stenosis
of the M1, which are both typical signs of arterial dissec-
tion. Underlying occlusion and thus outflow obstruction

of A1 ACA could play a significant role in acute throm-
bosis of the ICA. The occlusion of the A1 ACA was most
likely also due to surgery, since on follow-up MRI there
was infarction in the territory of the medial lenticulostri-
ate arteries. Relatively mild neurological symptoms with
very slow or even no progression in time, despite the “T”
occlusion which usually presents with fast progression
of the brain ischemia'®, as well as large penumbra-core
mismatch on CT perfusion, could be explained by a good
collateral network due to pre-existing M1 stenosis and A1
occlusion.

Mechanical thrombectomy was indicated based on
persisting, mild but disabling neurological deficit and
suitable baseline imaging findings (absent early ischemic
changes on NCCT and no ischemic core on perfusion
CT). The interventional neuroradiologist was aware of the
ectatic segment of the ICA. The artery was recanalized
after 3 passes with a stent retriever, including a majority of
the aneurysm cavity. There was a risk of aneurysm rupture
and hemorrhage following the mechanical thrombectomy,
as reported previously'7?. Approaching the thrombus in
an optimal working projection is crucial for a proper navi-
gation of the microcatheter during catheterization of the
middle cerebral artery. In general, mechanical thrombec-
tomy performed by an experienced operator has a low
rate of procedure related complications. The prevalence
of incidental brain aneurysms is approximately 3% in the
overall population'®, which is in concordance with an inci-
dence rate of 2.9% in a population of 240 endovascularly
treated patients with large vessel occlusion’. In that study,
no periprocedural aneurysm rupture was observed. Based
on the available data, there is a general recommendation
to opt for contact aspiration thrombectomy over stent
retriever thrombectomy in the presence of suspected in-
tracranial aneurysm'”'®.

To prevent acute aneurysm rupture, we aimed to place
a regular intracranial stent with additional coiling in the
most prominent part of the aneurysm 3 days after throm-
bectomy. Since there was no tendency of the aneurysm
sac to thrombose, we decided to implant a flow diverter
stent across the diseased vessel segment. In spite of tech-
nical problems during flow diverter stent delivery and
stenosis of the distal part of the flow diverter stent, which
required additional angioplasty, the artery was completely
remodeled on the follow up angiogram 7 months later and
blood flow in the MCA territory was preserved.

In general, the therapeutic approach is dependent on
local possibilities. There are reported childhood cases of
fusiform dilatation of the ICA treated surgically by wrap-
ping and clipping'*3>5, or by extra-intracranial bypass!'. In
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the endovascular approach, either stent assisted coiling’
or flow diverter stent placement'>"was performed.

The endovascular therapy became a dominant treat-
ment of intracranial aneurysms in the past decade". A
recent meta-analysis by reported complete occlusion in
48/60 (80%) fusiform/dissecting distally located aneu-
rysms treated with flow diverter stents, confirming the
safety and efficacy of this endovascular treatment?'.

CONCLUSION

The presented case demonstrates that fusiform dilata-
tion of the ICA as a rare complication of the ipsilateral
resection of the craniopharyngioma can occur in adult
age. Acute thrombosis of fusiform aneurysm resulted in
left hemisphere neurological deficit. Acute thrombosis
and stenosis of the M1 MCA segment are typical signs of
arterial dissection, which is the most likely etiology of the
fusiform ICA dilatation in this case. This case also dem-
onstrates that implantation of the flow diverter stent is a
minimally invasive therapy with durable effect in symp-
tomatic patients, or as reported in the literature, in those
who are asymptomatic but show aneurysm progression
during follow up.

Acknowledgements: We thank Erick Harr for English edit-
ing.

The study was supported by Charles University, Faculty
of Medicine in Hradec Kralove, Czech Republic, by the
project SVV-260397/2017

Autor contribution: All authors contributed equally to
preparing the manuscript.

Conflict of interest statement: The authors state that there
are no conflicts of interest regarding the publication of
this article.

REFERENCES

1. Nagata T, Goto T, Ichinose T, Mitsuhashi Y, Tsuyuguchi N, Ohata K.
Pathological findings of fusiform dilation of the internal carotid
artery following radical dissection of a craniopharyngioma. J
Neurosurg Pediatr 2010;6(6):567-71.

2. Sutton LN, Gusnard D, Bruce DA, Frieo A, Packer RJ, Zimmerman RA.
Fusiform dilatations of the carotid artery following radical surgery
of childhood craniopharyngiomas J Neurosurg 1991;74(5):695-700.

3. Bendszus M, Sérensenb N, Hofmann E, R6ll E, Solymosi L. Fusiform
Dilatations of the internal carotid artery following surgery for pedi-
atric suprasellar tumors. Pediatr Neurosurg 1998;29(6):304-8.

4. Hoffmann A, Warmuth-Metz M, Lohle K, Reichel J, Daubenbuchel AM,
Sterkenburg AS, Muller HL. Fusiform dilatation of the internal carotid
artery in childhood-onset craniopharyngioma: multicenter study on
incidence and long-term outcome. Pituitary 2016;19(4):422-8.

5. Liu SS, Zabramski JM, Spetzler RF. Fusiform aneurysm after surgery
for craniopharyngioma. J Neurosurg 1991;75(4):670-2.

6. Tamura M, Kogo K, Masuo O. Formation and rupture of the internal

341

20

21.

carotid artery aneurysm after multiple courses of intensity-mod-
ulated radiation therapy for management of the skull base Ewing
sarcoma/ PNET: Case report. J Neurol Surg Rep 2013;74(2):111-7.

. Henzi S, Krayenbuihl N, Bozinov O, Regli L, Stienen MN. Ultrasonic

aspiration in neurosurgery: comparative analysis of complications
and outcome for three commonly used models. Acta Neurochir
2019;161:2073-82.

. Ciceri EF, Regna-Gladin C, Erbetta A, Chiapparini L, Nappini S,

Savoiardo M, Di Meco F. latrogenic intracranial pseudoaneurysms:
neuroradiological and therapeutical considerations, including en-
dovascular options. Neurol Sci 2006;27(5):317-22.

. Ogilvy CS, Tawk RG, Mokin M, Yang X, Levy El, Hopkins LN, Siddiqui

AH. Stent-assisted coiling treatment of pediatric traumatic pseu-
doaneurysm resulting from tumor surgery. Pediatr Neurosurg
2011;47(6):442-8.

. LiQ Wang C, Xu J, You C. Endovascular treatment for fusiform dila-

tion of internal carotid artery following craniopharyngioma resec-
tion: a case illustration. J Child Neurol 2015;30(10):1354-6.

. Wang L, Shi X, Liu F, Qian H. Bypass surgery to treat symptomatic fu-

siform dilation of the internal carotid artery following craniopharyn-
gioma resection: report of 2 cases. Neurosurg Focus 2016;41(6):E17.
doi: 10.3171/2016.9.FOCUS16252

. Sandvik U, Ohlsson M, Edstrom E.Vascular complications in pediatric

craniopharyngioma patients: a case-based update Child's Nerv Syst
2019;35(12):2273-8.

. Sutton LN. Vascular complications of surgery for craniopharyngioma

and hypothalamic glioma. J Neurosurg 1994;21:124-28.

. Reynolds MR, Heiferman DM, Boucher AB, Serrone JC, Barrow DL,

Dion JE. Fusiform dilatation of the internal carotid artery following
childhood craniopharyngioma resection treated by endovascular
flow diversion-A case report and literature review. J Clin Neurosci
2018;54:143-5.

. Debette S, Compter A, Labeyrie MA, Uyttenboogaart M, Metso TM,

Majersik JJ, Goeggel-Simonetti B, Engelter ST, Pezzini A, Bijlenga P,
Southerland AM, Naggara O, Béjot Y, Cole JW, Ducros A, Giacalone G,
Schilling S, Reiner P, Sarikaya H, Welleweerd JC, Kappelle LJ, de Borst
GJ, Bonati LH, Jung S, Thijs V, Martin JJ, Brandt T, Grond-Ginsbach C,
Kloss M, Mizutani T, Minematsu K, Meschia JF, Pereira VM, Bersano
A, Touzé E, Lyrer PA, Leys D, Chabriat H, Markus HS, Worrall BB,
Chabrier S, Baumgartner R, Stapf C, Tatlisumak T, Arnold M, Bousser
MG. Epidemiology, pathophysiology, diagnosis, and management
of intracranial artery dissection. Lancet Neurol 2015;14(6):640-54.

. Liebeskind DS, Flint AC, Budzik RF, Xiang B, Smith WS, Duckwiler GR.

Carotid I's, L's and T's: collaterals shape the outcome of intracranial
carotid occlusion in acute ischemic stroke . J Neurolntervent Surg
2015;7(6):402-7.

. Zelendk K, Voreak M, Sykora J, Trabalkova Z , Zeleriakova J, Kantorova

E, Nosal V. Management of ruptured hidden mirror intracranial
aneurysm during mechanical thrombectomy. Interdisciplinary
Neurosurgery 2019;17:60-3.

. Oshikata S, Harada K, Ikema A, Kajihara M, Fujimura H, Fukuyama

K. Mechanical thrombectomy for acute cerebral large vessel oc-
clusions involving a cerebral aneurysm in the target vessel. J
Neuroendovascular Therapy 2021;15:8-13. doi: 10.5797/jnet.
0a.2020-0103

. Hackenberg KAM, Hanggi D, Etminan N. Unruptured Intracranial

Aneurysms: Contemporary Data and Management. Stroke
2018;49(9):2268-75.

Levecque E, Cornet O, Brisbois D, Reginster P, Desfontaines P.
Spontaneous rupture of cerebral aneurysm after thrombectomy
in a case of acute ischemic stroke with proximal occlusion. Acta
Neurol Belg 2020 doi:10.1007/513760-020-01506-z Epub ahead of
print

Cagnazzo F, Perrini P, Dargazanli C, Lefevre PH, Gascou G, Morganti
R, di Carlo D, Derraz |, Riquelme C, Bonafe A, Costalat V. Treatment of
unruptured distal anterior circulation aneurysms with flow-diverter
stents: A meta-analysis. Am J Neuroradiol 2019;40(4):687-93.



