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Abstract: Blood blister-like aneurysms (BBAs) are a rare type of ruptured intracranial aneurysm accounting for 0.5-
2.0% of all aneurysms and are fragile and arise from non-branching vessels. BBAs remain the most difficult cere-
brovascular lesions to diagnose and treat, especially BBAs combined with other intracranial aneurysms. The man-
agement of BBAs is a huge challenge for neurointerventionalists and neurosurgeons because their diagnosis and
treatment are difficult. There are high morbidity and mortality rates in surgical clipping and a high complication rate
in endovascular embolization. We report a special case who presented with a sudden headache and vomiting for
two hours. Acute subarachnoid hemorrhage (SAH) was diagnosed after a computerized tomography (CT) scan, and
the severity and distribution of the SAH and hematoma were similar on both sides. Only a left carotid-ophthalmic
aneurysm was found on the first digital subtraction angiography (DSA) and CTA scan. The second DSA confirmed
a right carotid BBA (ruptured) after one week. The patient successfully underwent a double stent-assisted coil em-
bolization without ischemia or neurological dysfunction. Additionally, the aneurysm was completely occluded after
a re-examination. Based on the literature review, the diagnosis of BBAs is difficult due to their tiny size, especially
when combined with other intracranial aneurysms. The double stent-assisted coil embolization technique might be
a good choice for BBAs, especially those not suitable for clipping or embolization.
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Introduction

Cerebral aneurysms are an abnormal enlarge-
ment of the cerebral artery with very serious
consequences and a poor outcome if the an-
eurysm ruptures [1]. Blood blister-like aneu-
rysms (BBAs) are a fragile and rare type of an-
eurysm that occur in the non-branching main
artery. They often originated from the anterior
wall of the internal carotid artery (ICA). BBAs
account for only 1% of all intracranial aneu-
rysms [2] and just 0.5%-2% of all ruptured in-
tracranial aneurysms are BBAs [3, 4]. Becau-
se of the rarity of BBAs, the pathophysiology,
treatment, and outcomes of BBAs are unclear.
The most typical clinical and radiologic char-
acteristics are subarachnoid hemorrhage or

intracranial hematoma. BBAs are often missed
or misdiagnosed due to their tiny size and are
indistinguishable after bleeding occurs [5].
BBAs combined with other intracranial aneu-
rysms have a high misdiagnosis rate. It is diffi-
cult to confirm which is the ruptured aneury-
sm. Misdiagnosis also leads to incorrect man-
agement and very poor outcomes. Meckel [6]
reported that the typical diagnostic charac-
teristics of BBAs are an increased size after
several days. The treatment of BBAs is a chal-
lenging task for neurovascular surgeons and
neurosurgeons. The morbidity and mortality ra-
tes are high [2-6] because BBAs do not have
a normal aneurysm structure [7]. In recent
years, there have been many treatments, in-
cluding microsurgical clipping, coiling, bypass,
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Figure 1. The CT scan showed a subarachnoid hemorrhage, and the severity and distribution of the SAH and hema-
toma on the two sides were similar.

suturing, and flow-diverting stents [2-9]. How-
ever, many researchers have found that sim-
ple clipping or coiling lead to a poor progno-
sis and more complications for BBAs [8, 10].
Therefore, the optimal treatment is still un-
clear. In the present report, a special BBA
combined with a contralateral ICA aneurysm
made the diagnosis very difficult, and finally,
the second digital subtraction angiography
(DSA) confirmed the contralateral side was
responsible for the BBA rupture. Subsequently,
the patient successfully underwent a double
stent-assisted coil embolization, and the an-
eurysm was completely occluded after 6 years
of follow-up. Therefore, we reviewed our case
and analyzed the diagnosis, treatment, and
clinical outcomes.

Case report

A 66-year-old female presented to a regional
hospital with a sudden headache and vomit-
ing for two hours, and she had no previous his-
tory of trauma. Her past medical history in-
cluded hypertension. A physical examination
showed drowsiness, and her Glasgow Coma
Scale (GCS) score was 14. Her Brudzinski and
Kernig’'s signs were positive, but the other
signs were negative. An Emergency CT (Figure
1) showed an intracranial subarachnoid he-
morrhage, and the severity and distribution of
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the SAH and hematoma on the two sides were
similar. The hospital considered that the oper-
ation was too risky as they could not confirm
which was the ruptured aneurysm. Then, two
hours later, the patient was admitted to our
hospital. A neurological examination revealed
no other abnormalities, with positive Brudzinski
and Kernig's signs and a GCS of 15. Next, the
patient underwent a CT angiography (CTA) ex-
amination, which showed an aneurysm locat-
ed in a segment of the left carotid-ophthalmic
artery with a size of approximately 3.5 mm¥*
1.6 mm. The morphology of the aneurysm was
regular (Figure 2). To further evaluate the an-
eurysm and the intracranial arterial collateral
blood flow pathways and the changes in hemo-
dynamics, a DSA examination was considered
(Figure 3). The results indicated a left carotid-
ophthalmic artery aneurysm with a size of 2.1
mm*2.5 mm that was a regular and a saccular
aneurysm (Figure 3A). A right carotid artery
angiography showed no other aneurysms, but
a three-dimensional scan showed a minor bu-
Ige at the carotid-ophthalmic artery segment
(Figure 3B). After discussing the case with the
neurosurgeon and the neurointerventionalist
in our department, we highly suspected that
this aneurysm was a BBA and was ruptured,
but we needed a DSA re-examination after one
week for confirmation.
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Figure 2. The CTA scan showed an aneurysm located in a segment of the
left carotid-ophthalmic artery with a size of approximately 3.5 mm*1.6 mm
(indicated by the red arrow).
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Figure 3. DSA scan. A. A left carotid-ophthalmic artery aneurysm with a size
of 2.1 mm*2.5 mm that appeared regular and a saccular aneurysm. B. A
right carotid artery angiography showed no other aneurysms, but a three-
dimensional scan showed a minor bulge at the carotid-ophthalmic artery
segment.

Figure 4. The minor bulge in the right carotid-ophthalmic artery progressively
enlarged to a size of 3.2 mm*2.7 mm (indicated by the red arrow), and the
morphology became irregular after one week.

After one week, the patient underwent a
second DSA examination, and this DSA scan
showed that the morphology of the left carotid-
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ophthalmic artery aneurysm
was the same as the first
DSA. However, we found that
the minor right carotid-oph-
thalmic artery bulge had pro-
gressively enlarged to a size
of 3.2 mm*2.7 mm, and the
morphology became irregular
(Figure 4). Therefore, we con-
firmed that this aneurysm
was responsible for the aneu-
rysm rupture and caused the
SAH.

Microsurgically clipping the
aneurysm would be very diffi-
cult as it was thin-walled and
could rupture with minimal
manipulation. Stent-assisted
coiling is feasible and safe
for BBAs. This method was a
good choice and provides a
relatively safe and reliable
method, and the neurologist,
neurosurgeon, and interven-
tional radiologist agreed after
a discussion.

The preoperative preparation
is very important. Both blood
pressure and blood glucose
were adjusted to the peak
physiology state. Two hours
before the operation, 300 mg
aspirin and 300 mg clopido-
grel were administered orally
to prevent thrombosis, then
systemic intravenous heparin
was needed to achieve an
activated clotting time be-
tween 250 and 300 seconds
during the procedure.

As BBAs can easily re-rupture,
the procedures required us
to finish the operation right
after the initial diagnosis, so
the patient received general
anesthesia. The first enter-
prise stent crossed the aneu-
rysm neck and was inserted
into the distal branch of the
parent artery, and then a sec-

ond microcatheter was inserted into the aneu-
rysm sac for the coil deployment. Next, we per-
formed a coil embolization of the aneurysm as
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compactly as possible, including the an-
eurysm neck. The second stent was placed
through the lesion with sufficient overlap on
each side of the target to secure the stent.
After the operation, establishing blood pres-
sure control was very important, and the blood
pressure was maintained below the typical
range by approximately 10~20 mmH2g. The
patient was prescribed clopidogrel (75 mg) for
six weeks and long-term aspirin (100-300 mg).
She left the ICU after 2 days with a GCS of
15/15. No nerve dysfunction was found. A
repeat DSA (Figure 5A) was performed, and
it indicated that the operation was successful,
as the BBA was completely occluded; there
were no complications. The postoperative re-
peat CT (Figure 5B) showed no re-bleeding.

Six months after the operation, the patient
had a good outcome, with a GOS (Glasgow
Outcome Scale) score of 5. The patient also
underwent an imaging and cognitive psycho-
logical function evaluation. A DSA re-examina-
tion was considered. The DSA scan showed a
stent with no stenosis or occlusion, and the
aneurysm was completely occluded (Figure 6).
The cognitive psychological function evaluation
showed no neurological dysfunction.

Discussion

BBAs are very rare lesions, making up a very
small proportion of ruptured intracranial aneu-
rysms [3, 4] and accounting for 1% of all in-
tracranial aneurysms [2]. As these aneurysms
can easily rupture and cause SAH, the morta-
lity and morbidity rates are high, and the out-
comes are usually poor, especially if untreated.
Early detection and surgery can improve the
survival rate and prognosis. BBAs mainly origi-
nate from the trunk of the artery and are
commonly located in the ICA, especially in the
supraclinoid segment. Interestingly, some re-
searchers consider that BBAs are not real in-
tracranial aneurysms because they lack the
structure of an aneurysm and include a fragile
fibrin layer in the focal wall defect, without an
internal elastic lamina or the media of normal
arteries [11, 12]. Ogawa [13] reported that
the prominent traits of blister-like aneurysms
included younger age, arterial hypertension,
ICA dissection, atherosclerosis, and female
gender. As BBAs are very rare, the mechanism
and epidemiology of BBA occurrence remain
unclear.
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Diagnosis of BBAs

As BBAs are tiny in size and unusual, most
are not easy to detect at first by CTA or DSA.
BBAs are easily misdiagnosed because their
low degree of bulging may not be recognized
on an MRA or CTA. In general, most patients
first receive noninvasive examinations, such
as CTA or MRA, after developing a SAH. Con-
ventional DSA is mandatory in patients with
negative MRA or CTA findings. However, we
found a left carotid-ophthalmic aneurysm in
this case, and the morphology of the an-
eurysm was regular; the aneurysm did not
look like it was responsible for an aneurysm
rupture. Then, the first DSA confirmed a left
carotid-ophthalmic artery aneurysm with a size
of 2.1 mm*2.5 mm that was regular and a
saccular aneurysm. The right carotid artery
angiography showed no other aneurysms, but
a three-dimensional scan showed a minor
bulge at the carotid-ophthalmic artery seg-
ment. Ishikawa [14] reported that rapid growth
BBAs will more visible after several days, and
the BBA will tend to re-bleed. Therefore, we per-
formed a second DSA examination and con-
firmed the right carotid BBA (ruptured) after
one week. Although DSA remains the gold
standard for diagnosis, Peschillo [15] reported
that the typical morphology of a BBA on DSA
is a tiny hemispherical dome with a wide neck,
so it makes any method or treatment quite
dangerous, and it increases the operative
complexity and technical difficulty. This case
was more prone to misdiagnosis because of
the presence of multiple intracranial aneu-
rysms, and the small BBA was easily ignored.
Disastrous consequences would have occur-
red if we did not carefully evaluate the CTA/CT
or DSA findings and only clipped or directly
performed endovascular embolization for the
aneurysm. Shigeta [2] reported that approxi-
mately 30% of patients with BBAs had nega-
tive results from the first angiograms. There-
fore, when or if a BBA is suspected after CTA
or DSA, we recommend the following mea-
sures to avoid misdiagnosis: (1) A 30-degree
oblique and rotational 3D angiogram may be
the most effective method for visualizing th-
ese aneurysms [16, 17]; (2) CTA or DSA should
be repeated within one week because of rapid
BBA enlargement and morphologic changes
[1, 6, 18]; and (3) High-resolution MR imaging
can provide more additional radio data for the
diagnosis of BBA or a dissecting aneurysm as
this method can see the intramural hemor-
rhage in a cross-sectional view [19, 20].
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Figure 5. Postoperative examination. A. The postoperative DSA showed indicated that the operation was success-
ful, as the BBA was occluded completely, and there were no complications. B. The postoperative CT re-examination
showed no re-bleeding.

Management strategies for BBA vascular aneurysm exclusion. However, differ-

ent strategies have different pros and cons.
There are many management strategies, such Recently, no standard or first-choice strategies
as surgical clipping, bypass, parent artery sa- to effectively manage BBAs have been estab-
crifice (surgical or endovascular) and endo- lished. Mclaughlin [21] reported that the su-
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Figure 6. At the six-month follow-up after the operation, the DSA scan showed
a stent but no stenosis or occlusion, and the aneurysm was completely oc-
cluded.

turing technique was a very important and
useful treatment for ruptured BBAs, and all
of 5 ruptured BBAs in the ICA had favorable
prognoses without recurrence or rebleeding.
Liu [22] reported on a study about the effec-
tiveness of microsurgical clipping on BBAs. It
enrolled 22 BBA patients, and the results sh-
owed that he successfully and completed clip-
ped cases just on ten patients, and nine pa-
tients had a favorable prognosis, one patient
recovered with a slight disability, one patient
had a severe disability, 9 patients died, one
patient died even though bypass surgery was
performed, and one patient was in a persis-
tent vegetative state. Even ICA trapping with
bypass can prevent rebleeding, but it will face
the enormous risk of ischemic complications
[22, 23]. Szmuda [24] conducted a systematic
review, which enrolled 311 ruptured BBAs
cases, and the results demonstrated that in-
terventional therapy was the best choice for
treatment and suggested individual patient-
based management. Currently, there are no
large randomized, controlled trials of microsur-
gery and endovascular treatment for BBAs.

The advantages of surgical clipping are the
ability to expose the aneurysm directly and
remove the hematoma if the aneurysm rup-
tures to maintain parent vessel patency.
However, the disadvantages are that the
technique is complex and has a long learning
curve, and direct surgical clipping may be
associated with rebleeding, neurological dys-
function, and infarction [21-24]. As BBAs lack
an identifiable aneurysm neck and the wall is
very thick, the microsurgical clipping is very
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difficult. Direct microsurgical
clipping may lead to sacrific-
ing the ICA wall, and ICA
stenosis might increase the
risk of cerebral ischemia [9].
Another very important mi-
crosurgical method is direct
suturing, which has been re-
ported by some authors [9,
25]. These authors all recom-
mend that suturing may be
better than direct clipping
as it results in a lower inci-
dence of artery stenosis.
Other authors also reported
that trapping/EC-IC bypass is
an important and definitive
treatment strategy for intracranial complex
aneurysms, including ruptured BBAs, and so-
me cases have fully demonstrated the ad-
vantages of this new technology [26, 27].
However, this high-flow EC-IC bypass technique
requires a high degree of skill and needs
more time to perform and evaluate. In summa-
ry, microsurgical treatment has the advantage
of exposing the aneurysm and enabling the
direct observation of the BBA, but the risk
for intraoperative rupture is relatively high, and
this operation may cause stenosis of the parent
artery or injure the branching vessels [28].

Endovascular aneurysm exclusion is very im-
portant and is the most common management
strategy for BBA. The endovascular techno-
logy and intervention materials are perfect for
BBAs, and the various endovascular methods
that have been described for the treatment
of CCAs include flow-diverter stents, endovas-
cular patch embolization, covered-stent tech-
niques, and multiple overlapping stents (=3)
with a coiling of the aneurysm [3, 5, 18, 29].
However, BBAs with wide aneurysm necks and
thin aneurysm walls are challenging to treat
with this endovascular method, as there is a
high risk of parent artery embolization, aneu-
rysm rupture, neurologic deficits, or residual
aneurysms. In this case report, the patient
underwent aneurysm coiling with the double
stent-assisted technique during the endovas-
cular coiling. This patient had a good outcome
and no neurological deficits at the 6-month
follow-up. The DSA reexamination scan showed
a stent and no stenosis or occlusion, and the
aneurysm was completely occluded.
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Follow-up and future directions

The use of double or multiple overlapping
stents (=3) to coil BBAs is a very important
management approach that can help neuro-
surgeons achieve excellent results. However, a
long-term follow-up for the related complica-
tions is also urgently needed. Hao [3] reported
on 8 patients who underwent endovascular
patch embolization. No acute operation-related
complications occurred in any of the patients,
and most (6/8) patients had a good outcome.
Most studies report that endovascular treat-
ment is a good management approach for
BBAs and has a low cerebral infarction rate dur-
ing the follow-up, but the long-term follow-up
data and multicenter data are lacking [3, 5, 15,
18, 29, 30]. Therefore, further follow-up stud-
ies are needed to confirm the long-term progno-
sis and to evaluate the risks of restenosis and
cerebral infarction or ischemia. In the future,
the development of new materials and endo-
vascular techniques may enable some complex
BBAs to be treated with coil embolization. An
increasing number of authors and neurosur-
geons are interested in flow diverters and mul-
tiple overlapping stent therapies [5, 29, 30].

Conclusion

BBAs are challenging lesions for neurosur-
geons and vascular interventional physicians
to treat. Ascertaining the diagnosis is the key
and the most important aspect. Misdiagnosis
may lead to disastrous consequences. Endo-
vascular treatment is an important option for
BBAs. Placing flow diverters and multiple over-
lapping stents are technically challenging, but
experienced neurosurgeons can achieve excel-
lent results. This approach can decrease the
rate of cerebral infarction, aneurysm rupture
and related complications. More accurate con-
clusions are needed from more studies with
longer-term follow-ups and accurate evaluation
methods.

Acknowledgements

We obtained a written informed consent from
the patient. The patient provided consent for
the publication of her data and images.

Disclosure of conflict of interest

None.

3969

Address correspondence to: Xu Hu, Department
of Neurosurgery, 904" Hospital of Joint Logistic
Support Force of PLA, Xing Yuan North Road
101, Wuxi 214044, Jiangsu Province, P. R. China.
E-mail: 3552601959@qqg.com; Junhui Chen, De-
partment of Neurosurgery, Renmin Hospital of
Wuhan University, No. 9 Zhangzhidong Road,
Wuchang District, Wuhan 430072, Hubei Province,
P. R. China. E-mail: 2019183020062@whu.edu.cn

References

[1] Wiebers D, Whisnant JP, Huston J, Meissner |,
Brown RD, Piepgras DG, Forbes GS, Thielen K,
Nichols D, O’Fallon WM, Peacock J, Jaeger L,
Kassell NF, Kongable-Beckman GL and Torner
JC; International Study of Unruptured Intracra-
nial Aneurysms Investigators. Unruptured in-
tracranial aneurysms: natural history, clinical
outcome, and risks of surgical and endovascu-
lar treatment. Lancet 2003; 362: 103-10.

[2] Shigeta H, Kyoshima K, Nakagawa F and Ko-
bayashi S. Dorsal internal carotid artery aneu-
rysms with special reference to angiographic
presentation and surgical management. Acta
Neurochir (Wien) 1992; 119: 42-8.

[3] Hao X, Li G, Ren J, Li J, He C and Zhang HQ.
Endovascular patch embolization for blood
blister-like aneurysms in the dorsal segment of
the internal carotid artery. World Neurosurg
2018; 113: 26-32.

[4] Gonzalez AM, Narata AP, Yilmaz H, Bijlenga P,
Radovanovic |, Schaller K, Lovblad KO and
Pereira VM. Blood blister-like aneurysms: sin-
gle center experience and systematic literature
review. Eur J Radiol 2014; 83: 197-205.

[5] CerejoR, Bain M, John S, Hardman J, Moore N,
Hussain MS and Toth G. Flow diverter treat-
ment of cerebral blister aneurysms. Neuroradi-
ology 2017; 59: 1285-1290.

[6] Meckel S, Singh TP, Undren P, Ramgren B, Nils-
son OG, Phatouros C, McAuliffe W and Cron-
qvist M. Endovascular treatment using pre-
dominantly stent-assisted coil embolization
and antiplatelet and anticoagulation manage-
ment of ruptured blood blister-like aneurysms.
AJNR Am J Neuroradiol 2011; 32: 764-71.

[7] GuoY, ZhangJ, Chen H, Xu K and Yu J. Suturing
and dural wrapping for a blood blister-like an-
eurysm on the supraclinoid segment of the in-
ternal carotid artery due to dissection. World
Neurosurg 2018; 109: 165-170.

[8] Barrow DL, Pradilla G and Mccracken DJ. Intra-
cranial blister aneurysms: clip reconstruction
techniques. Neurosurg Focus 2015; 39 Video
Suppl 1: V20.

[9] Chen F, Zhang L, Cheng Q, Huang Z, Huang J
and Wang J. Suturing treatment for blood blis-

Int J Clin Exp Med 2020;13(6):3963-3970


mailto:2019183020062@whu.edu.cn

[10]

(11]

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

[20]

3970

The management of special ruptured BBAs

ter-like aneurysm in the supraclinoid segment
of internal carotid artery. World Neurosurg
2018; 109: 271-274.

Meling TR. What are the treatment options for
blister-like aneurysms? Neurosurg Rev 2017;
40: 587-593.

Han MS, Joo SP, Jung SH and Kim TS. Specific
and helpful intraoperative indocyanine green
videoangiography finding of blood blister-like
aneurysm of internal carotid artery. Acta Neu-
rochir (Wien) 2015; 157: 1849-54.

Lee J, Choi H, Jung JY, Huh S and Lee K. Surgi-
cal strategies for ruptured blister-like aneu-
rysms arising from the internal carotid artery: a
clinical analysis of 18 consecutive patients.
Acta Neurochir (Wien) 2009; 151: 125-30.
Ogawa A, Suzuki M and Ogasawara K. Aneu-
rysms at nonbranching sites in the surpacli-
noid portion of the internal carotid artery:
internal carotid artery trunk aneurysms. Neu-
rosurgery 2000; 47: 578-83.

Ishikawa T, Nakamura N, Houkin K and Nomu-
ra M. Pathological consideration of a “blister-
like” aneurysm at the superior wall of the inter-
nal carotid artery: case report. Neurosurgery
1997; 40: 403-5.

Peschillo S, Missori P, Piano M, Cannizzaro D,
Guidetti G, Santoro A and Cenzato M. Blister-
like aneurysms of middle cerebral artery: a
multicenter retrospective review of diagnosis
and treatment in three patients. Neurosurg
Rev 2015; 38: 197-202.

Kim JH, Kwon TH, Kim JH, Park YK and Chung
HS. Internal carotid artery dorsal wall aneu-
rysm with configurational change: are they all
false aneurysms? Surg Neurol 2006; 66: 441-
3.

Yeon JY, Hong SC, Kim JS, Kim KH and Jeon P.
Unruptured non-branching site aneurysms lo-
cated on the anterior (dorsal) wall of the supra-
clinoid internal carotid artery: aneurysmal
characteristics and outcomes following endo-
vascular treatment. Acta Neurochir (Wien)
2012; 154: 2163-71.

Cinar C, Oran i, Bozkaya H and Ozgiray E.
Endovascular treatment of ruptured blister-like
aneurysms with special reference to the flow-
diverting strategy. Neuroradiology 2013; 55:
441-7.

Nobutaka H, Minoru M, Shuji F, Kentaro H, Ka-
zuhiko S and Izumi N. Detection of blood blis-
ter-like aneurysm and intramural hematoma
with high-resolution magnetic resonance imag-
ing. J Neurosurg 2011; 115: 1206-9.

Franklin B, Gasco J, Uribe T, VonRitschl RH and
Hauck E. Diagnostic accuracy and inter-rater
reliability of 64-multislice 3D-CTA compared to
intra-arterial DSA for intracranial aneurysms. J
Clin Neurosci 2010; 17: 579-83.

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

Mclaughlin N, Laroche M and Bojanowski MW.
Surgical management of blood blister-like an-
eurysms of the internal carotid artery. World
Neurosurg 2010; 74: 483-93.

Zheng L, Zhang S, Wang S and Chen Q. Man-
agement of blood blister-like aneurysms of the
internal carotid artery: lessons learned from
direct clipping in 22 cases. World Neurosurg
2017; 108: 618-626.

Nishikawa H, Shimizu S, Nakajima H, Kitano Y,
Sano T, Mouri G, Miya F and Suzuki H. Charac-
teristics of blood blister-like aneurysms with a
saccular-shape appearance. World Neurosurg
2017; 108: 595-602.

Szmuda T, Sloniewski P, Waszak PM, Springer
J and Szmuda M. Towards a new treatment
paradigm for ruptured blood blister-like aneu-
rysms of the internal carotid artery? A rapid
systematic review. J Neurointerv Surg 2016; 8:
488-94.

Park J. Maintenance of cerebral blood flow dur-
ing microsuture repair of the superior wall of
the intracranial internal carotid artery. World
Neurosurg 2013; 80: 436, e1-5.

Kikkawa Y, |keda T, Takeda R, Nakajima H,
Ogura T, Ooigawa H and Kurita H. Results of
early high-flow bypass and trapping for rup-
tured blood blister-like aneurysms of the inter-
nal carotid artery. World Neurosurg 2017; 105:
470-477.

Koji K and Toru M. Acute extracranial-intracra-
nial bypass using a radial artery graft along
with trapping of a ruptured blood blister-like
aneurysm of the internal carotid artery. Clinical
article. J Neurosurg 2010; 113: 781-5.

Lee CC, Hsieh TC, Wang YC, Lo YL, Lee ST and
Yang TC. Ruptured symptomatic internal carot-
id artery dorsal wall aneurysm with rapid con-
figurational change. Clinical experience and
management outcome: an original article. Eur
J Neurol 2010; 17: 1277-84.

Song J, Oh S, Kim MJ, Chung J, Yong CL, Kim
BS and Yong SS. Endovascular treatment of
ruptured blood blister-like aneurysms with
multiple (=3) overlapping enterprise stents
and coiling. Acta Neurochir (Wien) 2016; 158:
803-809.

Zhu D, Yan Y, Zhao P, Duan G, Zhao R, Liu J and
Huang Q. Safety and efficacy of flow diverter
treatment for blood blister-like aneurysm: a
systematic review and meta-analysis. World
Neurosurg 2018; 118: e79-e86.

Int J Clin Exp Med 2020;13(6):3963-3970



