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PURPOSE

We aimed to evaluate the frequency of persistence and complication rates of pulmonary arterio-
venous malformations (PAVMs) treated with Amplatzer vascular plug (AVP) or Amplatzer vascular
plug type 2 (AVP2).

METHODS

We retrospectively reviewed a total of 22 patients with 54 PAVMs between June 2004 and June
2014. We included 12 patients with 35 PAVMs who received percutaneous embolization using
AVP or AVP2 only without the use of any other embolic devices. The mean follow-up was 54+24.3
months (range, 31-97 months). The primary end-points of the study were the efficacy of embo-
lotherapy, the increase in oxygen saturation, and the persistence of PAVM on follow-up. Second-
ary end point was the incidence of complications.

RESULTS

The study included 10 female and two male patients with a mean age of 50.2+13.7 years (range,
21-66 years). All PAVMs had a simple angioarchitecture. The technical success of the procedure
for PAVM occlusion was 100%. There was a significant increase in the oxygen saturation following
embolotherapy (P < 0.0001). Follow-up computed tomography angiography revealed successful
treatment in 34 PAVMs (97%) and failed treatment in one PAVM (3%). Twenty-three aneurysmal
sacs (67%) showed complete disappearance. The failed treatment was due to persistence of PAVM
caused by subsequent development of systemic reperfusion, which did not require further inter-
vention. There were two minor complications but no major complications were encountered.

CONCLUSION
Embolotherapy of PAVMs using AVP or AVP2 devices is safe and effective, with high technical
success rate, low persistence and complication rates, and with excellent long-term results.

ulmonary arteriovenous malformations (PAVMs) represent abnormal communications

between pulmonary arteries and pulmonary veins resulting in a right-to-left shunt

(1). This shunt results in hypoxemia manifesting with dyspnea, as well as paradoxical
embolization, which can cause serious neurologic complications (2). Therefore, significant
morbidity has been associated with these PAVMs, and the aim of treatment is to embolize
the shunt to improve the patient’s functional status, and prevent complications related to
paradoxical embolization (3).

Since the first transcatheter embolization of a PAVM in 1977 by Porstmann (4), this tech-
nique has become widely used for the management of these lesions since it is less invasive
than surgery with a high success rate (2, 5). The endovascular approach favors embolization
of PAVMs mainly with coils or Amplatzer vascular plug (AVP). In regards to traditional coils,
migration into the systemic circulation and reperfusion are the most important complica-
tions that may occur with nondetachable coils. Coil migration into the systemic circulation
is reported to occur in 2% to 4% of the treated patients, especially with high flow, large
PAVMs (6, 7). Persistence of PAVMs can result from recanalization of the embolized vessels
through the previously placed embolic material; interval reperfusion through accessory
vessels, which could be from the pulmonary or systemic circulation; or incomplete primary
treatment especially in complex PAVMs (2, 7-10). The most common cause of persistence is
PAVM recanalization, which accounts for 88% to 91% of cases treated with coils (1, 10-12).

The initial studies of PAVM embolization with AVP and AVP2 (St. Jude Medical) showed
good immediate technical success rates (3, 13-16), and the data published in literature



provide short-term and mid-term results
(3, 17, 18). The objective of our study is to
present the long-term efficacy and safety of
these plugs in the treatment of PAVMs, by
presenting the persistence rates and com-
plication rates of these devices.

Methods

Patients

Approval from our institutional review
board was obtained. We retrospectively
reviewed the medical records of patients
who underwent percutaneous transcath-
eter embolotherapy of PAVMs between
June 2004 and June 2014. A total of 22 pa-
tients with 54 PAVMs were identified. Three
patients were excluded since their PAVMs
were treated using coils only based on phy-
sician preference. We also excluded seven
patients who were lost to clinical and/or im-
aging follow-up. Twelve patients, who had
a total of 35 PAVMs that were treated with
AVP and/or AVP2 only were included in our
study. The mean age of these patients was
50.2+13.7 years (range, 21-66 years). Two
patients (17%) were males and ten patients
(83%) were females. Nine patients (75%)
complained of dyspnea prior to emboliza-
tion therapy. Oxygen saturation was mea-
sured in all individuals and was less than
92% in six patients (50%). Four patients
(33%) presented with either stroke or tran-
sient ischemic attack caused by paradoxical
embolization. One of these four patients
had bilateral middle cerebral arteries terri-
tory strokes due to paradoxical emboliza-
tion from a previously undiagnosed deep
vein thrombosis, resulting in devastating
neurologic consequences. No long-term
neurologic consequences were observed in
the remaining three patients. One patient
(8%) presented with seizure and magnetic
resonance imaging of the brain revealed
cerebral abscess. Another patient (8%)
had a history of renal abscess related to his

* Pulmonary arteriovenous malformation
persisted in 3% of the cases following
treatment with Amplatzer vascular plugs
(AVPs).

* The use of AVP and AVP2 for embolotherapy
of pulmonary arteriovenous malformations is
effective, with high technical success rate and
excellent long-term results.

* The use of AVP and AVP2 devices is safe, with
no major complications.

disease. Although no patients underwent
genetic testing, five patients (42%) had he-
reditary hemorrhagic telangiectasia (HHT)
that was diagnosed by Curacao criteria in-
cluding clinical presentation and history of
first degree relative with HHT (19). The clin-
ical presentation of patients with HHT in-
cluded recurrent epistaxis and oropharyn-
geal, cerebral, and hepatic telangiectasia.
One patient (8%) had Charcot-Marie-Tooth
syndrome at the time of embolization with
advanced disease progression and severe
peripheral neurologic disease. The coagu-
lation profile for each of the patients was
normal before the procedure. Table 1 shows
the clinical presentation of patients includ-
ed in our study.

Technique

Access through the common femoral
vein was obtained and diagnostic pulmo-
nary angiograms were performed to locate
the PAVM:s. Selective catheterization of the
branch pulmonary artery feeding the PAVM
was then performed to identify the diam-
eter and number of the feeding arteries.
The PAVMs were classified according to the
number of feeding arteries into simple or
complex as proposed by White et al. (20).

The AVP or AVP2 was then flushed and
introduced through the appropriate size
guiding catheter (Envoy, Cordis) or sheath
(Shuttle, Cook) under water seal. The guid-
ing catheter and sheath were connected
with continuous saline flush bags to avoid
thrombus formation at their tips. The diam-
eter of the device was chosen to be 30%-
50% larger than the size of the feeding ar-
tery. The plug was then placed as distal as

possible in the feeding artery but not in the
aneurysmal sac. The choice between the
two plugs was based mainly on the length
of the landing zone, which is the distance
between the aneurysm sac and the first
proximal pulmonary arterial branch. The
AVP was used when the landing zone was
short enough to hinder placement of AVP2
without covering more proximal normal
pulmonary arterial branches. The position
of the device was then checked by doing
angiograms through the guide catheter or
sheath, which was done immediately after
device placement. A decision to deploy or
retrieve the device was made as quickly
as possible to avoid retrieving a partially
thrombosed device, which carries the risk
of showering emboli through the shunt
into the systemic circulation. If the position
of the device was found to be adequate
and satisfactory, the device was released.
No technical difficulties were encountered
during placement or deployment of the
device. Postembolization angiography was
performed at 3-4 minutes interval after de-
vice deployment until total occlusion was
visualized. Immediate technical success was
defined as embolization of the PAVM using
AVP or AVP2 only without the need to use
additional embolization material. No hep-
arin was used throughout the procedure.
Patients who had more than two PAVMs
underwent staged embolization of their
PAVMs on several sessions.

We recorded the number, location, and
type (simple or complex) of the PAVMs, as
well as the diameter and number of the
feeding arteries. We also recorded the num-
ber, location, and size of the devices used

Table 1. Demographics and clinical presentations of patients with PAVMs

Characteristics Value
Sex (M/F), n 2/10
Age (years)

Mean=SD 50.2£13.7

Range 21-66
Dyspnea, n/N (%) 9/12 (75)
Systemic abscesses, n/N (%) 2/12(16)
TIA/stroke, n/N (%) 4/12 (33)
HHT, n/N (%) 5/12 (42)
Oxygen saturation before treatment, % 92.67+3.17
Oxygen saturation after treatment, % 98.08+1.62

PAVM, pulmonary arteriovenous malformation; M, male; F, female; SD, standard deviation; HTT, hereditary hemorrhagic

telangiectasia; TIA, transient ischemic attack.
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to occlude each PAVM. The location of the
device was measured between the distal
marker of the device and either the aneu-
rysm sac or the arteriovenous connection.

Follow-up

Follow-up imaging was done at 3-6
months after the embolization procedure.
Imaging follow-up consisted of computed
tomography angiography (CTA) of the chest
done according to our institution’s protocol.
The technique of CTA included scans of the
chest before and after administration of in-
travenous nonionic contrast material (Om-
nipaque 350, GE Healthcare) at a standard
dose of 1 mL/kg, and with a rate of injection
of 4 mL/s. Axial images were reconstructed
at 2 mm thickness. Additional coronal refor-
matted images were also obtained. Imaging
follow-up was continued until there was no
significant change in the finding between
two consecutive exams.

Clinical follow-up and oxygen saturation
measurements were obtained by reviewing
the patients’ medical records. Data on com-
plications that occurred during the proce-
dure and on follow-up were recorded. Com-
plications were classified as minor or major
according to Society of Interventional Ra-
diology clinical practice guidelines (21).

Analysis of the CTA images was based on
the categories published by Remy-Jardin
et al. (22), which were based on morpho-
logic changes and the perfusion of PAVMs
on CTA; (a) successful treatment: marked
(>30%) reduction or disappearance of the
aneurysmal sac, with no pulmonary or
systemic perfusion; (b) partially successful
treatment: <30% reduction in the size of
the aneurysmal sac, with patent feeding ar-
tery(ies) distal to the embolic device that is
smaller than 3 mm in diameter, which is too
small to require repeat intervention; (c) par-
tially failed treatment: substantial reduction
in the size of the aneurysmal sac, with pat-
ent feeding artery(ies) distal to the embolic
device that is larger than 3 mm in diameter,
which was large enough to justify repeat
intervention; and (d) failed treatment: un-
changed or enlarged aneurysmal sac with
persistent perfusion. Any case that showed
subsequent development of additional
feeding artery or development of systemic
perfusion supplying the aneurysm was con-
sidered as failed treatment.

Definitions
Persistence of PAVMs was defined as con-
tinued perfusion of the PAVM sac on CTA

images. This can be due to recanalization
of the feeding artery with flow through the
previously placed AVP device(s), pulmo-
nary-to-pulmonary reperfusion in which
the feeding artery remains occluded but
small feeders developed from adjacent
pulmonary arteries or were missed during
initial embolization, or, systemic-to-pulmo-
nary reperfusion in which the PAVM persist-
ed due to development of systemic arterial
feeders. Immediate technical success was
defined as embolization of the PAVM us-
ing AVP or AVP2 only without the need to
use additional embolization material. Clin-
ical success was defined as either increase
in oxygen saturation and/or resolution of
symptoms attributed to the PAVM during
follow-up after embolization.

Statistical analysis

Oxygen saturation values were compared
before and after embolotherapy using
paired Student t test. Central tendency was
measured by the mean, while range and
standard deviation were used to measure
the dispersion of data. The Bland and Alt-
man (23) procedures were used to test dif-
ferences in dependent variances. Pearson
correlation coefficient was used to measure
the strength of a linear association between
different variables. Analysis was conducted
using SAS software (SAS Institute). A dif-
ference was considered significant when
P value was less than 0.05. We studied the

correlation between the number of AVP
devices used to achieve successful embo-
lotherapy and their location, and the size of
the feeding artery.

Results

The results are summarized in Tables 1
and 2. The study group included 12 patients
with 35 PAVM. All studied PAVMs were sim-
ple having a single feeding artery and a
single draining vein. Nine patients (75%)
had unilateral PAVMs, while three patients
(25%) had bilateral PAVMs. Six patients (50%)
had single PAVM, one patient (8%) had two
PAVMs, and five patients (42%) had more
than two PAVMs. Twenty-seven of the PAVMs
(77%) were in the lower lung lobes, six of the
PAVMs (17%) were in the right middle lobe,
and two of the PAVMs (6%) were distributed
in the upper lobes. Ten PAVMs (29%) were
embolized using AVP only, 24 PAVMs (68%)
were embolized using AVP2 only, and one
PAVM (3%) was embolized with a combi-
nation of AVP and AVP2. Embolization was
achieved using a single device in 30 PAVMs
(86%) and two devices in five PAVMs (14%).
One patient in our series had previous em-
bolization of his PAVM using Azur & Tornado
coils, and presented with recanalization of
the feeding artery, which was treated using
a single AVP2 device.

The mean diameter of the feeding arter-
ies was 5.1+2.2 mm (range, 3-12 mm). There

Table 2. Summary of the type of PAVM, type and number of devices used, and the change in size

of the aneurysm sac after treatment

Characteristics n=35
Type of PAVM
Simple 35(100)
Complex 0(0)
Type of AVP device used
AVP 10 (29)
AVP2 24 (68)
AVP & AVP2 1(3)
Number of AVP devices used
Single device 30 (86)
Two devices 5(14)
Changes in aneurysm sac size
Disappeared 22 (63)
Decreased (>30%) 12 (34)
Decreased (<30%) 1(3)
Data are presented as n (%).
PAVM, pulmonary arteriovenous malformations; AVP2, Amplatzer vascular plug type 2.
Abdel-Aal etal.
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was a weak positive correlation (r=0.106, P =
0.54) between the size of the feeding artery
and the number of AVP devices used. The
mean diameter of the plugs used was 8+2.9
mm (range, 4-16 mm). There was a strong
positive correlation (r=0.932, P < 0.001) be-
tween the size of the feeding artery and the
size of the AVP device used. The average
distance between the distal marker of the
AVP and the aneurysm sac or arteriovenous
connection was 11+11.93 mm (range, 0-44
mm). There was a weak positive correlation
(r=0.416, P = 0.012) between the size of the
feeding artery and the location of the AVP
in relation to the PAVM.

Immediate technical success was 100%,
with complete occlusion achieved in all
PAVMs. The 30-day mortality was zero,
and there was no procedure related mor-
tality. There were no complications during
the procedures; however, we encountered
25% minor complications in the immediate
post-procedure period. Two patients (17%)
had transient elevation in their creatinine
level, which may be attributed to contrast
material administration during the proce-
dure; however, creatinine level returned to
baseline in less than 24 hours after embo-
lization in both patients. One patient (8%)
had pleuritic chest pain on the same side of
the embolized PAVM, in spite of being on
nonsteroidal antiinflammatory drug, and it
was resolved within 48 hours without fur-
ther management.

The mean clinical follow-up period was
54+24.3 months (range, 31-97 months). The
mean imaging follow-up period was 21+14.6
months (range, 3-51 months). Clinical success
was encountered in all patients with either in-
crease in oxygen saturation or resolution of
their dyspnea. The mean oxygen saturation
before embolotherapy was 92.67%z+3.17%.
After embolotherapy with AVP and AVP2 de-
vices, the oxygen saturation levels increased
to a mean of 98.08% +1.61%, which was sta-
tistically significant (P < 0.001) (Table 1). The
Bland-Altman test also indicated significant
post-treatment reduction in the variation in
oxygen saturation. Patients who presented
with stroke or transient ischemic attack had
no further clinical events.

According to the criteria published by
Remy-Jardin et al. (22), which are based on
the morphologic changes and the perfusion
findings in the PAVMs on CTA, successful
treatment was encountered in 34 PAVMs
(97%). This was evident by complete dis-
appearance of the aneurysmal sac in 22 of

the 34 PAVMs (65%), and a decrease in size
of aneurysm sac of >30% (range, 54%-84%)
in the remaining 12 PAVMs (35%) (Fig. 1).
Partially failed treatment was noted in one
PAVM, which showed patency of the feeding
artery measuring 3.0 mm distal to the AVP
plug. A follow-up angiogram was therefore
obtained with the intent to treat the recan-
alized feeding artery. However, there was
no evidence of recanalization on the angio-
gram. Review of the CTA study in retrospect
revealed an overlapping artery, which led to
this misinterpretation (Fig. 2). Therefore, no
intervention was performed, and this case
was considered as successful treatment.
Failed treatment was encountered in one
PAVM (3%) in a 21-year-old female who suf-
fered from dyspnea and oxygen saturation
of 91%. Her CTA showed a large PAVM in
the right middle lobe, which was success-
fully treated with 14 mm and 16 mm AVP2,
Follow-up CTA performed four months af-
ter the procedure showed 39% decrease
in the aneurysm sac; however, there was
persistence of the PAVM sac only without
recanalization of the feeding artery, which
raised suspicion of pulmonary-to-pulmo-
nary or systemic-to-pulmonary reperfusion.
Pulmonary angiogram revealed continued
occlusion of the feeding pulmonary artery
without feeders from adjacent pulmonary
arteries; however, a right subclavian angio-
gram showed that there was systemic sup-
ply to the aneurysm sac through branches
from the internal mammary and lateral tho-
racic arteries (Fig. 3). No further treatment
was attempted since the persistence of the
PAVM through systemic supply does not
pose any risk of paradoxical embolization.

Discussion

In this study immediate technical suc-
cess was 100%, with complete occlusion

achieved in all PAVMs. Minor complications
were seen in 25% of cases in the immediate
post-procedure period. Clinical success was
achieved in all patients with statistically sig-
nificant increase in the oxygen saturation
level. Successful treatment was observed in
34 PAVMs (97%), with one failed treatment
resulting from  systemic-to-pulmonary
reperfusion.

The morphology of PAVMs is variable and
could be a large aneurysmal sac, plexiform
dilated vascular channels, or a direct com-
munication between artery and vein, which
is often dilated and tortuous (24-27). From
the treatment standpoint, White et al. (20)
classified the PAVMs angioarchitecture as
either simple or complex. About 80% to
90% of PAVM are simple having only one
feeding segmental artery with a single
draining vein. The rest of the PAVMS are
complex having several feeding arteries or
draining veins. All PAVMs included in our
study were simple.

Although most PAVMs, especially if small,
remain asymptomatic until the fourth to
sixth decade, they are usually associated
with significant mortality and morbidity,
and therefore, should be readily treated (1).
Several studies and case reports have been
reported in the literature documenting suc-
cessful treatment of PAVMs using coils and
detachable balloons (7, 28-31). Recently,
the AVP became available as a tool in the
armamentarium for arterial and venous
embolization. Several studies reported the
successful use of these devices in embo-
lotherapy of PAVMs (2, 3, 13-15, 17, 18). In
our study we used both AVP and AVP2 for
embolization of PAVMs.

The AVP offer several advantages over
traditional coils in treatment of PAVMs. In
the majority of PAVMs, the plugs can be
placed very distally yet safely in the feeding
artery, since they can be recaptured and re-

Figure 1. a, b. A 50-year-old female patient with multiple bilateral pulmonary arteriovenous
malformations presenting with dyspnea and low oxygen saturation. Computed tomography (CT)
angiography before (a) and 28 months after (b) embolization of one of the pulmonary arteriovenous
malformations shows 84% decrease in the aneurysm sac size (arrow in a and b).
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Figure 2. a-d. A 66-year-old female patient with multiple bilateral pulmonary arteriovenous
malformations presenting with dyspnea and low oxygen saturation. Selective pulmonary angiogram
of the right upper lobe posterior segmental artery (a) shows a direct communication between the
artery (large arrow) and the draining vein (small arrow) without an aneurysm sac. Selective pulmonary
angiogram through the feeding artery (arrow) after deployment of the plug (b) shows occlusion

of the pulmonary arteriovenous malformation with no contrast seen distal to the plug. Follow-up

CT angiography image (c) performed four months after embolotherapy shows recanalization of

the previously embolized feeding artery distal to the plug (arrow). Subsequent right pulmonary
angiogram (d) shows no flow in the feeding artery distal to the AVP (arrow), and no evidence of

pulmonary-to-pulmonary reperfusion.

positioned for better adjustment (18). This
feature is important, since it was document-
ed in a study by Milic et al. (12) that proxi-
mal placement of coils in the feeding artery
more than 1 cm from the aneurysm sac as-
sociated with persistence of PAVMs. Placing
the embolic device in the feeding artery
close to the venous sac not only reduces
the risk of occlusion of the side-branches
supplying the adjacent normal lung paren-
chyma, but may also decrease the risk of
persistence of the PAVM sac by preventing
recanalization of the feeding artery. Distal
occlusion is usually very difficult to accom-
plish when coils are used, especially when
the feeding artery is large because of the
increased risk of migration of coils into sys-
temic circulation (1).

In our patients, we were able to place the
AVP devices distally in the feeding artery

without any fear of device migration. This
accounted for the high technical success,
and the very low rate of persistence of the
PAVMs (3%) encountered in our study. Be-
cause of the inherent radial force of the AVP,
we did not encounter any complications
related to device migration into the sys-
temic circulation with the AVP and we are
unaware of any published reports of this
particular complication. The high technical
success rate was also related to the fact that
all our PAVMs were simple in angioarchitec-
ture.

The main concern after successful initial
embolization is the persistence of PAVM,
which justifies the need for adequate fol-
low-up after treatment (17, 32). Persistence
can result from recanalization of the oc-
cluded vessels through the previously
placed embolic material; interval reperfu-
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sion through accessory vessels from the
pulmonary or systemic circulation; or in-
complete primary treatment, especially in
complex PAVMs (2, 8-10). Recanalization of
the occluded feeding artery is considered
as the most common cause of persistence
of PAVM treated with coils, occurring in
88%-91% of these patients (1, 10-12). In
our study, persistence occurred in one
PAVM, yielding a rate of 3%. A follow-up CTA
performed four months after the emboliza-
tion showed persistence of PAVM sac due to
reperfusion through systemic arterial feed-
ers from the internal mammary and lateral
thoracic arteries that were filling the PAVM
sac. In that case, there was no recanalization
of the feeding artery that was previously
embolized.

Several studies reported persistence of
PAVMs (persistence rate ranged from 0%-—
7%) following successful embolotherapy us-
ing AVP after a short-term follow-up period
ranging from 14 to 36 months (3,17, 18, 33).
The most common cause of persistence was
recanalization of the feeding artery through
the AVP, which was attributed to placement
of the AVP more than 1 cm proximal to the
aneurysm sac, a similar finding encountered
in our study. The short term follow-up, the
low number of PAVMs enrolled, and the fact
that imaging was sometimes not part of the
routine follow-up of PAVMs were significant
limitations for several of these studies. Our
study has the longest follow-up period (54
months) among the published studies and
therefore presents the long-term efficacy
of these devices in the treatment of PAVMs.
Despite the relatively smaller sample size
in published studies on AVP and AVP2 de-
vices compared with coils and detachable
balloon, the recanalization rate of AVP and
AVP2 devices does not appear to be higher
than that of coils and detachable balloons,
which ranged between 2.8%-10.3% (1, 20,
34).Trerotola and Pyeritz (35) described em-
bolization of 39 PAVMs using a combination
of AVP and coils to prevent recanalization,
as they speculated that the thrombogenic
effect of the polyester fibers on the coils
may augment the mechanical occlusive ef-
fect of the plugs.

The limitations of our study include the
relatively small sample size due to absent
clinical and/or imaging follow-up in some
of the patients who received this treatment
in our institution. All treated PAVMs in this
study were simple in angioarchitecture.
The design of our study was retrospective
resulting in selection bias, and the inconsis-

Abdel-Aal etal.



tency in the technique of embolization is an
inherent limitation.

In conclusion, the use of AVP and AVP2
for embolotherapy of PAVMs is effective,
with high technical success rate and ex-
cellent long-term results. The low per-
sistence rate of these devices is compa-
rable with the published studies on coils
and detachable balloons, with one caveat

Figure 3. a-g. A 21-year-old female patient presenting with dyspnea and low oxygen saturation.
Coronal reformatted CT angiography image (a) shows a large pulmonary arteriovenous malformation
in the right middle lobe (arrow). Selective pulmonary angiogram (b) of the right middle segmental
artery (arrow) shows a large aneurysmal sac (arrowheads). Right pulmonary angiogram (c) after
placement of 14 mm and 16 mm Amplatzer vascular plugs 2 (arrows) shows complete occlusion of
the pulmonary arteriovenous malformation with no contrast seen beyond the plugs. Follow-up CT
angiography (d) performed four months after embolotherapy shows reperfusion of the pulmonary
arteriovenous malformation with 39% decrease in the size of the aneurysm sac (arrow). Follow-up
right pulmonary angiogram (e) shows the two plugs in place (arrows), with continued occlusion

of the pulmonary arterial branch feeding the arteriovenous malformation and absent contrast
beyond the plugs. Selective angiogram of the right internal mammary artery (f, arrowhead) shows
enlarged artery with multiple branches filling the aneurysm sac (arrow). Selective angiogram of the
right lateral thoracic artery (g, arrowhead) shows enlarged artery with multiple branches filling the
aneurysm sac (small arrow). Note the draining vein (large arrow).
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