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Surgical Treatment of a Left Axillary Arterial
Aneurysm with Marfan Syndrome by
Combining Two Skin Incisions

Hiroshi Sato, MD, PhD and Syuichi Naraoka, MD, PhD

An axillary arterial aneurysm is a rare disorder, with few sur-
gical cases reported to date. Here we report the case of a left
axillary arterial aneurysm associated with Marfan syndrome.
A 44-year-old female with Marfan syndrome presented with
numbness of the left upper limb and a pulsatile mass on the
left chest. A computed tomography scan revealed a highly
enlarged and tortuous left axillary arterial aneurysm. We
performed a graft replacement and resection of the aneu-
rysm with two skin incisions. After the surgery, the blood
flow to the patient’s left upper limb was confirmed, and the
neurological symptoms improved significantly.
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Introduction

An isolated aneurysm of the axillary artery is a relatively
rare entity with a reported incidence rate of less than 1%
among peripheral arterial aneurysms.'2) As the etiology of
the axillary aortic aneurysm is primarily arteriosclerotic,
its association with connective tissue disorders, including
Marfan syndrome, is even rarer. Open surgical reconstruc-
tion and excision of the aneurysm are the leading treat-
ment modalities because of the high curability. However,
some cases are challenging to reconstruct depending on
the degree of aneurysmal enlargement as the axillary
artery is anatomically surrounded by vital organs such as
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the clavicle or brachial plexus. Here, we present the case
of a left axillary aortic aneurysm with Marfan syndrome
that was successfully treated with graft replacement and
aneurysmal resection by combining supraclavicular and
infraclavicular approach. We obtained the patient’s con-
sent for possible publication of this case report.

Case Report

A 44-year-old female presented with numbness of the
left upper limb and a pulsatile mass on the left chest at
our outpatient service. She has been following up in our
hospital since the age of 27 years when she underwent
aortic root replacement for annuloaortic ectasia (AAE).
Since then, she have been performed the aortic graft re-
placements for dissected aortic aneurysm total five times.
A contrast-enhanced computed tomography (CT) scan
revealed a highly tortuous left axillary aortic aneurysm
(maximum diameter, 22 mm) (Fig. 1). We attributed the
numbness to the compression of the brachial plexus due to
the aneurysm. Accordingly, we performed an elective graft
replacement with resection of the aneurysm to prevent
aneurysmal rupture and thromboembolic events.

During the operation, the aneurysm was exposed
through two skin incisions (Fig. 2). The first skin incision
was 4cm on the supraclavicular area along the left clav-
icle. We carefully dissected the surrounding tissues and
approached the aneurysm by avoiding any injury to the
brachial plexus and internal jugular vein. In addition, we
performed taping of the proximal anastomotic site. The
second incision was 8 cm on the infraclavicular area from
the sternoclavicular joint to the anterior axillary line. The
major and minor pectoral muscles were not transected,
but were separated along the length of the muscle fibers.
The taping of three sites of the aneurysm was performed
for segmental aortic clamping (Fig. 3A). After intrave-
nously injecting 5,000IU heparin, we performed graft
replacement using an expanded 6-mm polyester vascular
prosthesis with external ring support after clamping of
the proximal and distal arterial segments (Figs. 3B and
3C). We carefully located the vascular graft through the
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Fig. 1 Preoperative contrast-enhanced computed tomography (CT) scan, axial images (A),
(B), and (C) and coronal image (D), demonstrated the left axillary aortic aneurysm,
which was highly tortuous and enlarged to a diameter of 22 mm across the clavicle (*).
Arterial branches from the aneurysm were revealed on a 3D-CT scan (E).

Cranial

Fig. 2 A preoperative 3D-CT scan illustrates the surrounding bones (A) and view of the op-
erating field before the skin incision (B). The two images demonstrate the location of
two skin incisions (D, ®). The 4-cm skin incision was made in the supraclavicular area
along the clavicle (D). The 8-cm skin incision was made from the sternoclavicular joint
to the anterior axillary line (®).

clavicle without touching the brachial plexus. Complete revealed no problems at the reconstruction site.
aneurysmal resection was performed after the ligation
of branches from the aneurysm that were detected on a
preoperative CT scan (Fig. 3D). After the operation, we
confirmed the blood flow to the left upper and significant Aneurysm of the axillary artery is a rare form of periph-
improvement in the numbness. A post-operative CT scan eral arterial aneurysm. To date, few case reports have pre-

Discussion

Annals of Vascular Diseases Vol. 11, No. 1 (2018) 135



Sato H and Naraoka S

Fig. 3 Operative finding: the major and minor pectoral muscles were separated along the
length of the muscle fibers, and the taping on three sites of the axillary arterial aneu-
rysm was performed (A). Graft replacement was performed using an expanded 6-mm
polyester vascular prosthesis with external ring support (B and C). Arterial branches
from the aneurysm were ligated, adhesive tissues surrounding the aneurysm were
dissected, and the aneurysm was excised entirely (D).

sented cases of the axillary aortic aneurysm in comparison
with other peripheral arterial aneurysms. Reportedly, the
incidence rate of axillary arterial aneurysms among all
peripheral arterial aneurysms accounts for only 0.13%—
0.50%.Y While the primary cause of the axillary arterial
aneurysm is arteriosclerosis, other causes include thoracic
outlet syndrome, infection, blunt trauma, and connective
tissue disorders such as Marfan syndrome. In a review
of cases of the axillary arterial aneurysm reported until
19935, arteriosclerosis was found to be the leading cause,
comprising approximately 60% of all cases, followed by
connective tissue disorders, including Marfan syndrome,
which accounted for about 10%.2 Among patients with
Marfan syndrome, about 6.3%-8.5% presented with an
axillary arterial aneurysm.3) Furthermore, a bilateral axil-
lary aneurysm with Marfan syndrome is even rarer, and
few studies have reported such cases.**) Notably, our case
did not exhibit an aneurysmal change in the right axillary
artery, and the size of the artery was standard.

To date, surgical graft replacement with resection of
an aneurysm has been the standard treatment of the axil-
lary arterial aneurysmé7); this combination is the most
preferred complete treatment option for the symptoms
due to an enlarging aneurysm and prevention of rupture
or arterial occlusion. However, the operative procedure
must be carefully performed to prevent postoperative
complications because of the vital organs, such as the
brachial plexus, internal jugular vein, and major and
minor pectoral muscles, surrounding the aneurysm. No-

tably, some cases require invasive procedures, such as an
incision on the neck, resection of the clavicle or rib, or
sternotomy, depending on the aneurysmal form.® In our
case, clavicular resection might have been necessary for
a safe and effective operation because the aneurysm was
located across the clavicle. However, as our patient was
a relatively young woman, least possible invasive surgery
was preferred for esthetic purposes and preventing pseu-
doarthrosis due to resection of the clavicle.” Hence, we
performed two skin incisions in the supraclavicular and
infraclavicular areas, graft replacement, and complete
aneurysmectomy without resection of the clavicle. In this
approach, although the problem of dissecting the tissues
just below the clavicle was imminent, complete aneurys-
mectomy, including the part below the clavicle, was ac-
complished because preoperative CT scan confirmed the
absence of branches from the aneurysm below the clavicle.
Furthermore, the major and minor pectoral muscles were
not transected but only separated along the length of the
muscle fibers. We accomplished least possible invasive
surgery by planning the preoperative surgical strategy in
conformity with the form and location of the aneurysm.
Some studies have reported the effectiveness of endo-
vascular repair by a covered-stent or stent-graft for the
axillary arterial aneurysm.%) Reportedly, endovascular
treatment is less invasive compared to open surgery and
has a low risk of complications caused by a surgical pro-
cedure. Hence, this therapy could be considered for pa-
tients with anatomical suitability for endovascular device
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approach and deployment. However, the positive effects
of endovascular repair on neurological symptoms are
unknown, and the high risk of adverse events due to endo-
vascular repair and endoleak at chronic phase have been
reported in patients with Marfan syndrome.'? Hence, we
believe that open surgical repair with resection of an aneu-
rysm is a better treatment option than endovascular repair
in patients with Marfan syndrome.

Conclusion

This report highlights that vascular graft replacement and
complete resection of an aneurysm in a patient with a left
axillary arterial aneurysm with Marfan syndrome could
be safely performed without complications using well-
designed incisions. The severe need of sufficient operative
field for open surgical repair of the axillary arterial aneu-
rysm often depends on the degree of aneurysmal enlarge-
ment because of the vital organs surrounding the axillary
artery. Hence, devising sufficient preoperative strategy,
including the location of skin incisions or the need of re-
section of the clavicle, is imperative.
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