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Difficult Aneurysms for Endovascular Treatment:
Overwide or Undertall?

W. Brinjikji
H.J Cloft

D.F. Kallmes

BACKGROUND AND PURPOSE: Aneurysm geometry has been shown to predict the need for adjunctive
techniques in the endovascular treatment of intracranial aneurysms. We conducted a systematic retro-
spective study examining which thresholds of dome-to-neck ratio, maximum neck width, and aspect ratio
of intracranial aneurysms best predict the need for adjunctive techniques in endovascular management.

MATERIALS AND METHODS: One hundred seventy-five consecutive patients who were selected for
attempted embolization of 185 intracranial aneurysms were included in this study. Aneurysm dome-
to-neck ratio (maximum dome width/maximum neck width), maximum neck width, and aspect ratio
(dome height/maximum neck width) were measured on 2D digital subtraction angiography. Statistical
analysis was conducted to determine which thresholds of dome-to-neck ratio, maximum neck width,
and aspect ratio were most predictive of the need for adjunctive devices in endovascular management
of these aneurysms.

RESULTS: We demonstrated that 75% of aneurysms with dome-to-neck ratios !1.6 (P " .0001), 75%
of aneurysms with aspect ratios !1.6 (P " .0001), and 70% of aneurysms with neck diameters "4.0
mm (P " .0001) did not need adjunctive techniques in their management. Adjunctive techniques were
essential to treatment of 80% of aneurysms with dome-to-neck ratios "1.2 (P # .02) and 89% of
aneurysms with aspect ratios "1.2 (P " .0001). Multivariate logistic regression analysis demonstrated
that aspect ratio was the best predictor of the need for an adjunctive device (P # .0004).

CONCLUSIONS: Aneurysms with aspect and dome-to-neck ratios !1.6 usually did not require adjunc-
tive techniques. Aneurysms with aspect and dome-to-neck ratios "1.2 almost always required
adjunctive techniques. In this single-center series, aspect ratio was the independent predictor of the
need for adjunctive techniques in the endovascular management of intracranial aneurysms.

Since the early era of detachable coil therapy, assessments of
aneurysm geometry and its effect on treatment decisions

and treatment outcomes have been in use.1-6 The most com-
mon and well-studied geometric determinants of treatment
decision and outcome have been dome-to-neck ratio or the
maximum aneurysm dome width-to-neck diameter, and neck
width. Zubillaga et al7 originally defined a “wide neck” as an
absolute neck diameter of 4.0 mm. Debrun et al1,2 defined
“wide-neck” aneurysms as those with dome-to-neck ratios of
"2.0. These early definitions were created on the basis of suc-
cess with endovascular coil therapy when the technique was in
its infancy. Cloft et al8 later noted that the technical advance of
complex coil shapes allowed successful endovascular therapy
of aneurysms with a dome-to-neck ratio of !1.5.

These definitions predate widespread use of major technical
advances that allow successful coil therapy of wide-neck aneu-
rysms, such as balloon remodeling and stent assistance.9,10 A
more practical modern approach to the definition of “wide-neck”
or “difficult” aneurysm would be a definition that predicts the
need to use adjunctive measures, such as balloons or stents, to
treat the aneurysm safely. Furthermore, in addition to dome-to-
neck ratio and neck width, other geometric factors may play a role
in treatment decisions and outcomes. Although not explored as
extensively as dome-to-neck ratio and neck width, aspect ratio,
defined as aneurysm height-to-neck width, may play a role as a
predictor of treatment outcomes and decisions.

In the current report, we correlate dome-to-neck ratio, as-
pect ratio, and aneurysm neck diameter with the need for ad-
junctive measures to propose practical thresholds for the def-
inition of difficult aneurysms. We also ascertain which of these
3 geometric parameters is the best determinant of the need for
adjunctive measures in the coiling of intracranial aneurysms.

Materials and Methods

Patients
Following institutional review board approval, a retrospective analy-
sis of 175 consecutive adult patients who were selected for attempted
coil embolization of 185 intracranial aneurysms between January
2005 and November 2007 at our institution was conducted. The aneu-
rysms included in this study were included in a previous study examining
differences in dome-to-neck ratio in 2D digital subtraction angiography
(DSA) and 3D rotational angiography images.11

Angiographic Technique
Typically, 5F or 6F catheters were placed into the internal carotid
arteries or vertebral arteries. All of the DSA examinations were per-
formed by using a biplane digital angiography suite (Integris; Philips
Medical Systems, Best, the Netherlands). A volume of 16 mL of non-
ionic contrast medium was injected through a 5- to 6-F catheter by
use of an injector with a velocity of 4 mL/s. Biplane DSA images of the
entire circulation were usually obtained, followed by working projec-
tion DSA. “Working projection” images were those images that of-
fered ideal separation between the aneurysm neck and parent artery.

Coiling Technique
Patients typically were treated under general anesthesia. Guiding
catheters or guiding sheaths were placed in the target vessel. A coaxial
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uDome-to-neck ratios 
� > 1.6 usually did 

not require adjunctive 
techniques 

uDome-to-neck ratio
< 1.2 almost always 
required adjunctive 

techniques
ratio !1.6, changes in dome-to-neck ratio from "1.6 to !1.6
had no effect on the ability to treat aneurysms without adjunc-
tive techniques (P # .76). An example of an aneurysm with a
low dome-to-neck ratio and a high aspect ratio that was suc-
cessfully treated without adjunctive techniques can be seen in
Fig 4.

Treatment Outcomes
Overall, 111 of the 115 (96.5%) aneurysms treated without
adjunctive techniques were successfully treated with complete
(50 cases) or near-complete (61 cases) occlusion of the aneu-
rysm. The 4 cases that were not successfully treated had an
average aspect ratio of 1.74 $ 0.66, an average dome-to-neck
ratio of 2.16 $ 0.58, and an average neck width of 3.31 $ 2.32.
Sixty-five of the 70 aneurysms (92.9%) treated with adjunctive
techniques were successfully treated with complete (20 cases)
or near-complete (45 cases) occlusion of the aneurysm. The 5
unsuccessfully treated cases had an average aspect ratio of
1.32 $ 0.49, an average dome-to-neck ratio of 1.39 $ 0.34,
and an average neck width of 3.02 $ 1.16.

When comparing the dome-to-neck ratio, aspect ratio, and
neck size of completely occluded aneurysms versus incom-
pletely (ie, near-complete and unsuccessfully treated com-
bined) occluded aneurysms, we found that the completely oc-
cluded aneurysms had larger dome-to-neck ratios (1.91 $
0.59 versus 1.76 $ 0.54, P # .08), larger aspect ratios (1.92 $
0.71 versus 1.81 $ 0.70, P # .30), and smaller neck sizes (3.2 $
1.4 mm versus 3.6 $ 2.0 mm, P # .14); however, none of these
values were statistically significant. Multivariate analysis dem-
onstrated that dome-to-neck ratio was the best independent
predictor of complete occlusion; however, this was not statis-
tically significant (P # .19)

Complications
Overall 16 of the 115 (13.9%) aneurysms treated without ad-
junctive techniques had a complication associated with the
procedure, including 1 case of thromboembolic complication,
10 cases of local thrombus formation, and 5 cases of intrapro-
cedural aneurysm perforation. Eleven of the 70 (15.7%) aneu-
rysms treated with adjunctive techniques had complications
associated with the procedure, including 1 case of thrombo-
embolic complication, 8 cases of local thrombus formation,
and 2 cases of intraprocedural aneurysm perforation. Overall,
there were no cases of parent artery occlusion. In all cases of

local thrombus formation, the thrombus was promptly dis-
solved by using anticoagulation. In cases of aneurysm perfo-
ration, there were no sequelae because all these aneurysms
were successfully treated. In the 2 cases of thromboembolic
complications, the effects were transient and resulted in no
permanent dysfunction.

Discussion
In this study, we demonstrated that a low aspect ratio plays a
more dominant role than either dome-to-neck ratio or neck
diameter in predicting the need for adjunctive techniques in
the coiling of intracranial aneurysms. Furthermore, aspect ra-
tio is a significant independent predictor of the need for these
adjunctive techniques. We also demonstrated that the coiling
of intracranial aneurysms without adjunctive techniques such
as stent placement and balloon remodeling is clinically favored
for aneurysms with an aspect ratio !1.6, a dome-to-neck ratio
!1.6, and a neck size of "4 mm. Coiling with adjunctive tech-
niques is favored for aneurysms with dome-to-neck ratios
"1.2 as well as aspect ratios "1.2. For aneurysms with dome-
to-neck ratios between 1.2 and 1.6, coiling with and without
adjunctive techniques was performed equally. The same was
true for aneurysms with aspect ratios between 1.2 and 1.6.

Previous studies discussing wide-neck morphologies have
used relatively outdated thresholds. The first studies to deter-
mine the impact of dome-to-neck ratio on treatment decisions
and outcomes were performed by Debrun et al,1,2 when endo-
vascular coiling of intracranial aneurysms was in its infancy.
They demonstrated that in a 25-case series, inferior outcomes
in endovascular coiling were associated with aneurysms with
dome-to-neck ratios "2.0. Since the time of publication of
these studies, aneurysms with dome-to-neck ratios "2.0 have
been classified as wide neck. In our study population, by using
the threshold of 2.0, 70% (130/185) of aneurysms would have
been considered wide neck. Additionally, with a mean dome-
to-neck ratio of 1.82 in our population, even an average aneu-
rysm would be defined as having a wide neck if we used a
dome-to-neck ratio of 2.0 in our definition.

Because we believe that the definition for wide-neck aneu-
rysm should relate to exceptional aneurysms rather than typ-
ical aneurysms, our study instead focused on the practical
ramifications of wide-neck morphologies—that is, whether an
aneurysm is likely to require adjunctive techniques for treat-
ment. We were able to make this assessment because our stan-

Fig 4. Coiling of middle cerebral artery aneurysm. Images
show the successful coiling of a middle cerebral artery
bifurcation aneurysm without adjunctive techniques in a
50-year-old man. A, This aneurysm has an unfavorable dome-
to-neck ratio (1.3), an unfavorable neck width (5.0 mm), and
a favorable aspect ratio (1.8). Given the low dome-to-neck
ratio and large neck width, this aneurysm would have been
considered not amenable to coiling without adjunctive tech-
niques. B, Immediate postoperative image of the aneurysm
shows near-complete coiling with a small neck remnant.
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ØGENERAL ANESTHESIA 

ØTRANSFEMORAL OR TRANSBRAQUIAL 
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ANEURISMAS VISCERAIS: QUE PARÂMETROS UTILIZO 
PARA DEFINIR    A MELHOR ESTRATÉGIA 
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ANEURISMAS VISCERAIS: QUE PARÂMETROS UTILIZO 
PARA DEFINIR A MELHOR ESTRATÉGIA DE 

EMBOLIZAÇÃO

The goal of the treatment is to prevent aneurysm expansion 
by excluding it from the arterial circulation, saving 

branches, patency, and freedom from rupture or reperfusion 

CT  CONTROL        
Exclusion of  an Intraparenchymal  Saccular 

Aneurysm - 27 x 20 mm
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When Are Covered Stents Required?

CONCLUSIONS
qThe Endovascular Treatment  with embolization 

technique of VAAs is feasible, safe, and should be done 
with low risk .

qMeticulous and individualized planning is necessary to 
get positive results.

q Endovascular treatment is the first line of option for
VAAs,  however   if there is any  technical or anatomical
restriction, don`t forget  that open surgical approach is
always an option .
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Endovascular treatment of wide-neck saccular renal artery 
aneurysm with waffle-cone technique

Tratamento endovascular de aneurisma renal sacular com colo largo com técnica do 
waffle-cone

Paulo Eduardo Ocke Reis1 ,, Guilherme de Palma Abrão1, Leonardo Roever2 ,

Abstract
In the past, treatment of visceral artery aneurysms (VAAs) was exclusively surgical. These aneurysms were rarely 
diagnosed in elective or emergency cases. Development of imaging techniques and endovascular procedures has 
changed the history of the therapeutic options for this pathology. Endovascular management of VAAs has arisen to 
advances in endovascular techniques and has achieved high efficacy. 

Keywords: aneurysm; endovascular; endovascular procedure; therapeutic embolization; stent.

Resumo
No passado, o tratamento de aneurismas da artéria visceral (VAAs) era exclusivamente cirúrgico e raramente 
diagnosticado em casos eletivos ou de emergência. O desenvolvimento de técnicas de imagem e procedimentos 
endovasculares mudou a história das opções terapêuticas dessa patologia. O manejo endovascular de VAAs surgiu 
devido ao avanço das técnicas endovasculares, o qual apresentou uma alta eficácia. 

Palavras-chave: aneurisma; endovascular; procedimento endovascular; stent.
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Technical Tips and Results with Detachable Coils
to Treat Visceral Artery Aneurysms: Embolization
for Visceral Artery Aneurysms
Amanda Barata Reis,1 Guilherme de Palma Abrão, PhD,2 Matheus
Miranda Barbosa, MD,3 Marcello Rotolo Nascimento, MD,4 Jean Moura
Netto,MD,2 ClarisseCubric,MD,2 Irlandia FigueiraOckeReis, RN,2 Paulo
Eduardo Ocke Reis, PhD2. 1Faculdade Técnico Educacional Souza
Marques, Rio de Janeiro, Brazil; 2Universidade Federal Fluminense, Rio
de Janeiro, Brazil; 3Universidade de São Paulo, Rio de Janeiro, Brazil;
4Faculdade Estácio de Sá, Rio de Janeiro, Brazil

Objective: Determine the success of endovascular treatment of visceral
artery aneurysms (VAAs) with percutaneous transcatheter coil emboliza-
tion, and examine the technological advances and the development of
new devices that may significantly help and provide effective and safe re-
sults in the treatment of patients with VAA. We present our midterm out-
comes after visceral artery embolization in 65 patients.
Methods: All patients whose visceral aneurysms had been treated with

detachable coils from August 2011 to July 2022 were reviewed. We exam-
ined all angiographic or tomographic findings to determine the percent-
age of aneurysm occlusion.
Results: All patients displayed complete regression of their aneurysm

sac with no evidence of recurrences. Coil embolization techniques are
often used to trap the aneurysm between coils placed proximally and
distally within the normal part of the parent artery. This technique is
well-suited for aneurysms in larger arteries, but requires adequate collat-
eral circulation to the end organ.
Conclusions: Late tomographic or angiographic follow-up moni-

toring of visceral aneurysms that have been treated with detachable
coils demonstrate the durability of the treatment. Coil embolization
of VAA led to durable closure and reliable regression of aneurism
sacs. However, we believe additional randomized studies will further
identify the role of this technique in the management of VAAs.

Author disclosures: A. Barata Reis: Nothing to disclose; G. de Palma
Abrão: Nothing to disclose; M. Miranda Barbosa: Nothing to disclose;
M. Rotolo Nascimento: Nothing to disclose; J. M. Netto: Nothing to
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Endovascular Embolization of a Superior
Mesenteric Aneurysm in a Patient Without Celiac
Trunk: A Case Report
Lina M. Sanabria, MD,1 Romeo Guevara, MD,2 Camilo A. Polania, MS,1

Juan G. Barrera, MD1. 1Rosario University, Bogota, Cundinamarca,
Colombia; 2Universidad Militar Nueva Granada, Bogota, Cundina-
marca, Colombia

Objective: Visceral artery aneurysm (VAA) is a rare and critical vascular
disease. Aneurysms of the superior mesenteric artery (aSMA) represent
3.2% to 5.5% of all VAA. In addition, 22% of all VAA present as a vascular
emergencydeither rupture or dissection. Due to the high mortality rate,
an increase in open and endovascular procedures has been reported.
However, strong evidence is scarce.
Methods: A 55-year-old obese male patient presented to our consult

due to an incidental aSMA in a postoperative tomography scan of the
previous orchidectomy. Laboratory testing was normal, and the patient
did not refer any mesenteric angina symptoms. However, a computed to-
mography angiography revealed a saccular aneurysm of the proximal
portion of the SMA with a partially thrombosed aneurysmal sac of 21 !
21 mm, without evidence of a celiac trunk (Figure 1).
Results: Initial arteriography wasmade through brachial access, showing

an aSMA with extensive collateral flow secondary to the absence of the ce-
liac trunk. A 22.0 ! 3.5 mm bare stent was placed, and sac embolization
was performed with different sized coils. Final arteriography showed suc-
cessful embolization of the aneurysmal sac (Figure 2). After 2 days of hos-
pitalization, the patient was discharged with no complications.
Conclusions: An incidence of 0.1% to 2.0% of VAA has been reported in

the literature, making them extremely rare with little evidence of the
benefits of the different treatment options. Due to the high rupture
and mortality rates, surgical correction seems to be a suitable option
for these patients. Open and endovascular approaches have been

Table II. Outcomes

Outcomes Value (n ¼ 60)

Major adverse events within 48 hours (composite) 1.7% (1/60)

Major bleedinga 1.7% (1/60)b

Device-related deathc 0.0% (0/60)

Device-related clinical deteriorationa 0.0% (0/60)

Device-related cardiac injurya 0.0% (0/60)

Device-related pulmonary vascular injurya 0.0% (0/60)

Device-related serious adverse eventsa 1.7% (1/60)

All-cause mortality within 30 daysd 0.0% (0/60)

Recurrent PE within 30 daysd 0.0% (0/60)

RV/LV ratio

Baseline 1.50 [1.26-1.79]

At 48 hourse 1.02 [0.82-1.20]

Change from baselinef

Absolute reduction 0.27 [0.17-0.59]

95% CI 0.21-0.50g

Percent reduction 24.3% [14.6%-36.1%]

sPAP

Baseline, mm Hgh 52.5 (12.3)

After aspiration, mm Hgi 42.0 (14.0)

Change from baselinei,j

Absolute reduction, mm Hg 10.6 (10.5)

95% CI 7.6-13.6g

Percent reduction 19.9% (18.0%)

Borg dyspnea scale (range, 0-10) at rest

Baselinek 4 [2-6]

Dischargel 0.5 [0-1]

90-day follow-upm 0 [0-0.5]

6-minute walk test distance

Discharge, ml 183.1 (110.5)

90-day follow-up, mm 276.4 (129.3)

Change from baselinej,n

Absolute increase, m 103.8 (97.3)

95% CI 60.6-146.9g

CI, Confidence interval; PE, pulmonary embolism; RV/LV, right ventricle/
left ventricle; sPAP, systolic pulmonary artery pressure.
Data are presented as mean (standard deviation), median [inter-
quartile range], or percentage. The paired t test was performed on
paired mean differences and the Wilcoxon signed-rank test was per-
formed on median matched pair differences.
aPer independent medical reviewer.
bAccess site hematoma requiring transfusion.
cPer independent medical reviewer else principal investigator.
dPer principal investigator.
en ¼ 47.
fn ¼ 44; change calculated by using matched image pairs.
gP < .001.
hn ¼ 59.
in ¼ 50.
jChange calculated by using matched pairs.
kn ¼ 54.
ln ¼ 46.
mn ¼ 27.
nn ¼ 22.
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