Successful endovascular therapy involving direct
puncture for spontaneous internal iliac artery aneurysm

rupture
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ABSTRACT

Neurofibromatosis type 1 (NF-1) is associated with fatal vascular complications. A 40-year-old woman with NF-1 who had
previously undergone left iliac artery ligation and femorofemoral bypass grafting for internal iliac artery (I1A) aneurysm
rupture was transported to our hospital for the treatment of a newly developed IIA aneurysm. Although endovascular
therapy was difficult owing to the previous surgery, we successfully performed embolization of the aneurysm and its
feeding vessels via direct percutaneous puncture under ultrasound guidance. Aneurysm enhancement had completely
disappeared at 2 months postoperatively. We have reported a novel approach of direct percutaneous puncture for I[IA
aneurysm embolization in a patient with NF-1. (J Vasc Surg Cases Innov Tech 2022;8:125-8.)
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In neurofibromatosis type 1 (NF-1; von Recklinghausen
disease), vascular complications resulting from vascular
fragility, such as spontaneous arterial bleeding, aneurysm
formation, and arteriovenous fistulas, are well known."*
Open surgical repair will not always be the best
approach for the treatment of this condition, and endo-
vascular therapy (EVT) could be a better approach
considering the vascular fragility owing to the develop-
ment of endovascular devices and techniques. In the
present report, we have described a case of NF-1—related
spontaneous internal iliac artery (Il1A) aneurysm forma-
tion treated by embolization via direct percutaneous
puncture. The patient provided written informed con-
sent for the report of her case and related imaging
studies.

CASE REPORT

A 40-year-old woman with NF-1 was brought to our hospital
because of sudden left buttock pain. She had experienced spon-
taneous left [IA aneurysm rupture with an arteriovenous fistula
7 years previously (Fig 1, A). She had been treated using open sur-
gical repair, with ligation of her common iliac artery, external
iliac artery, and IlA and performance of femorofemoral bypass
(Fig 1, B). She had experienced massive bleeding during this
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surgery, requiring two-stage abdominal gauze packing. She
had been taking aspirin since that surgery. Contrast-enhanced
computed tomography (CT) showed a newly developed left II1A
aneurysm with a diameter of 50 mm (Fig 1, C and D). The aneu-
rysm appeared to have multiple feeding arteries. Considering
the difficulty of reaching the aneurysm for EVT through the
antegrade approach and the presence of feeding arteries asso-
ciated with the previous surgery, conservative treatment with
aspirin discontinuation was selected, in accordance with her sta-
ble vital signs and normal hemoglobin level (13.9 g/dL).
However, the diameter of the aneurysm had increased to
55 mm within 3 days, and reintervention was required. To over-
come the approach limitations, surgical access through the left
inferior gluteal artery (IGA) was considered for EVT, as previously
described by Magishi et al.> The patient was placed in the right
lateral position under local anesthesia and sedation. After mak-
ing an ~8-cm incision in the left buttock, the gluteus maximus
muscle was split, and the distal branch of the IGA was identified
(Fig 2, A). A 4F sheath was inserted into the ICA, and the aneu-
rysm was visualized using angiography (Fig 2, B). Although we
could not catheterize the aneurysm, embolization coils were
placed near the aneurysm (Fig 2, C). The procedure was
concluded after embolization of a feeding artery and the aneu-
rysm could no longer be visualized. However, postoperative CT
showed continued enlargement of the aneurysm regardless of
embolization of the feeding artery, indicating that the proced-
ure had been insufficient to thrombose the aneurysm (Fig 2,
D). This finding suggested that the previous procedure had
insufficiently controlled the aneurysmal perfusion owing to the
presence of multiple feeding vessels. Thus, we decided to
approach the aneurysm itself to access all the feeding arteries.
She was placed in the right lateral position under local anes-
thesia and sedation. The aneurysm was located between the
left ilium and sacral vertebra and was confirmed by applying
an ultrasound echo probe to her buttocks focused at a depth
of ~3 cm. Once reverse flow from a puncture needle was
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Fig 1. Computed tomography findings at the previous operation and the present admission. A, Computed
tomography scan showing an internal iliac artery (lIA) aneurysm with a diameter of 70 mm in the left pelvis
(arrowheads) due to spontaneous IIA rupture and arterial venous formation. B, Ligation of the left external iliac
artery and IIA and femorofemoral bypass had been performed 7 years previously. C, The aneurysm had
developed in the left IIA and its branches with a diameter of 50 mm in the left pelvic cavity (arrowhead) at
admission. The aneurysm was located at the same level as the right IIA (arrow). D, Three-dimensional volume

rendering of computed tomography data.

confirmed, a 4F sheath was inserted into the aneurysm directly
under ultrasound guidance (Fig 3, A). We initially identified the
first feeding vessel via angiography of the aneurysm (Fig 3, B).
Next, we engaged the microcatheter and placed microcoils
(Fig 3, C). We also accessed the second feeding artery and per-
formed embolization using the coils (Fig 3, D). The aneurysm it-
self was embolized, and no flow was detected on ultrasound. CT
showed decreased enhancement of the aneurysm 5 days after
the procedure (Fig 3, E). Complete thrombosis of the aneurysm
was achieved, with a decrease in size seen 2 months after the
procedure (Fig 3, F).

DISCUSSION

We used a novel approach for the embolization of an
IIA aneurysm by direct percutaneous puncture. NF-1 is
an autosomal dominant disorder linked to chromosome
17.° Its incidence is ~1in 3000 persons, and it can affect
any tissue of the body, including connective tissue, nerve
tissue, and vascular tissue.” Vascular lesions are less com-
mon causes of comorbidity in those with NF-1, with a re-
ported prevalence of 2% to 36%.°° However,
spontaneous arterial rupture and aneurysm formation
have been previously reported as fatal vascular

complications, with early endovascular or surgical hemo-
stasis recommended. With open surgical repair, in some
cases, it can be difficult to stop bleeding from the artery
and aneurysm owing to vascular fragility.! In the present
case, the patient had also experienced massive bleeding
during the first surgery performed 7 years previously
(Fig 1, A and B). For EVT in a patient with NF-1, attention
to guidewire manipulation is required, because a previ-
ous case report stated that injury to the left colic artery
during stent placement can cause subsequent aneurysm
rupture owing to vascular fragility.”

In the present case, the feeding vessels were thought to
be the distal branches of the IIA. However, EVT using an
antegrade approach to the IIA was difficult because of
the previous surgery. Open surgery should be avoided
because of postoperative adhesion formation and diffi-
culty controlling bleeding owing to the vascular fragility.
For EVT, several approaches are possible to reach the
feeding vessels and aneurysm, including a surgical
approach involving the IGA for EVT in the lIA system
and a direct puncture technique to access the aneu-
rysm.> Although we initially attempted the former
approach, the retrograde approach through the IGA
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Fig 2. Findings from the first operation. We performed endovascular treatment by the retrograde approach
through the inferior gluteal artery (IGA). A, The distal branch of the left IGA (arrowheads) was identified. B,
Angiography of the ICGA showed the bleeding point (dotted circle). C, Embolization coils (dotted circle) were
placed near the bleeding point. D, Postoperative computed tomography scan showing continued enlargement

of the bleeding cavity (arrowheads).

was not possible because a catheter could not be
advanced to the aneurysm. Thus, endovascular interven-
tion via the retrograde approach through the IGA was
not attempted. However, approaching through the pro-
funda femoral artery might have been a possible option,
according to a retrospective review of Fig 1, D. Neverthe-
less, the direct percutaneous puncture approach was
effective for successfully reaching the feeding arteries
of the aneurysm. The advantages of this approach are
as follows: (1) the feeding vessels of the aneurysm can
be almost certainly identified; (2) hemostasis materials
can be easily placed in the aneurysm and its feeding ves-
sels; and (3) open surgical repair can be avoided. Howev-
er, its disadvantages include the possibility of bleeding
and aneurysm formation at the puncture site if emboli-
zation is incomplete and the difficulty of compression
at the puncture site, although the application of cyano-
acrylate glue on the aneurysm might help resolve this
issue. Hemostatic approaches, such as those involving
gelatin sponges and n-butyl-2-cyanoacrylate, were avail-
able; however, coil embolization of the feeding arteries
was successfully performed in our patient. Gelatin

sponges and n-butyl-2-cyanoacrylate could be useful in
the treatment of patients with selective cannulation dif-
ficulty to the target vessels and large diameter aneu-
rysms. This direct puncture technique was previously
applied in the treatment of various vascular diseases,
such as embolization for a type Il endoleak after endo-
vascular abdominal aortic aneurysm repair.'®"" To the
best of our knowledge, the direct puncture technique
is a novel approach for treating IIA aneurysms. Therefore,
this procedure is not the first choice for hemostasis but
can be applied in the treatment of other aneurysms for
which a transarterial approach for EVT and/or surgical
hemostasis might be difficult.

CONCLUSIONS

We have reported a novel approach of direct percuta-
neous puncture for [IA aneurysm embolization associ-
ated with vascular fragility in a patient with NF-1. This
approach can be useful for cases in which open surgical
repair or the usual EVT approaches are difficult to
perform.
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Fig 3. Findings from the second operation and postoperative computed tomography. We attempted to
perform embolization of the feeding vessels in the bleeding cavity using a direct percutaneous puncture
approach in the second operation. A, The operation was performed with the patient in the right lateral position,
and a 4F sheath was advanced to the bleeding cavity under ultrasound guidance. B, Angiography of the
bleeding cavity showed the first feeding vessel (dotted circle). C, Embolization was performed for the first
feeding vessel using microcoils (arrowheads). D, The second feeding vessel was found and embolized using coils
(arrowheads). E, Computed tomography scan showing decreased enhancement in the cavity at 5 days post-
operatively. F, Computed tomography scan showing complete thrombosis of the aneurysm at 2 months

postoperatively.
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