Case Report

Successful treatment of a ruptured left internal mammary artery
aneurysm with a delayed diagnosis of type | neurofibromatosis
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Abstract: Neurofibromatosis type I (NF-1) induced vasculopathy is rare but catastrophic complication

after aneurysmal rupture. We present the case of a 55-year-old female who developed hypovolemic shock

because of left internal mammary artery (IMA) pseudoaneurysm rupture associated with NF-1. Even she

was not detected NF-1 at the time of arrival in emergency room. We decided to perform percutaneous

embolization instead of surgical approach. In this case, after intervention, the ruptured left IMA aneurysm

was well treated. After 10 days, the patient discharged without any complications.
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Introduction

Neurofibromatosis type I (NF-1), also known as von
Recklinghausen's disease, is a hereditary autosomal
dominant disorder that originates from neuroectodermal
tumors in the peripheral nervous system. It is rare, having
an incidence of 1 in 2,500 to 3,300 births (1,2). It is
caused by an abnormality in the long arm of chromosome
17 (17q11.2) and is expressed in approximately 80% of
those who have the gene (2). Clinical signs of NF-1 are
usually associated with the following: multiple café au
lait spots, variable forms of neurofibroma, Lisch nodules
or iris hamartomas, freckling, abnormal bony lesions,
pheochromocytoma, optic nerve glioma, and Schwann
cell tumors. Vascular involvement is rare (up to 3.6% of
patients), but may have life-threatening complications (3).
Although there is no general consensus regarding a
favorable effect, percutaneous embolization is expected
to increase the chance of survival in patients with NF-1
who are hemodynamically unstable. We report the case of
a patient with delayed diagnosis of spontaneous rupture
of an aneurysm of a left internal mammary artery (IMA),
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presenting as a massive left hemothorax. This case was
successfully treated with percutaneous embolization and
intensive care.

Case presentation

A 55-year-old female patient visited the emergency room
of our hospital because of a sudden onset of pain on the
left side of her chest, lasting 4 hours prior to presentation.
No relevant medical history was identified. Cafe-au-
lait spots, which were spread over her entire trunk, were
observed during physical examination. The patient had
been previously diagnosed with NF-1 at the age of 45, after
presenting with skin lesions. She did not follow-up with the
hospital after her diagnosis, because there were no specific
symptoms to report. During this physical examination, she
reported being unaware of the relationship between NF-1
and, her current chest pain. Her vital signs were stable:
blood pressure, 110/70 mmHg; pulse, 100 beats/minute;
respiratory rate, 22 breaths/minute; and oxygen saturation
was stable at 100% in room air. Laboratory findings
were also normal: hemoglobin (Hgb), 11.1 g/dL and
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Figure 1 Chest computed tomography at admission. (A) Red
arrow demonstrating an active bleeding of the left internal
mammary in the sagittal view; (B) yellow arrow demonstrating an

active bleeding of the left internal mammary in the sagittal view.

hematocrit (Hct), 32.2%. Three hours after the start of
her examination, she reported dyspnea and chest pain that
did not respond to analgesics; subsequently, she went into
shock. Her blood pressure decreased to 60/40 mmHg; pulse,
98 beats/minute; respiratory rate, 20 breaths/minute; and
oxygen saturation, 90% under a face mask with 10 L/min
of oxygen. Hgb and Hct decreased to 5.6 g/dL and 16.7%,
respectively. A computed tomography (CT) scan of the
chest was performed, which showed active bleeding in the
proximal left IMA and massive hemothorax accompanied by
mediastinal shifting (Figure I). Two units each of packed red

blood cells and fresh frozen plasma were transfused; surgery
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and endovascular treatment were considered as treatment
methods. We had previously surgically treated one patient
with NF-1, 10 years ago, but the patient died. Since that
case, we developed strategies for patients with NF-1,
including performing interventional treatment, if possible.

Taking into account the patient’s unstable state and
our surgical history with NF-1 patients, percutaneous
embolization was chosen. The patient was transferred to
the intervention room for the procedure. After approaching
via the right common femoral artery, an angiogram was
performed. Extravasation was observed at the site of a
1.1 cm x 1.0 cm pseudoaneurysm in the same location
as the bleeding. We then performed a pre-ballooning
procedure using interventional coiling. After superselective
catheterization of the left IMA using a microcatheter
and microwire, an embolization was performed using
an Interlock coil (5 each). In a follow-up angiogram,
no further extravasation was observed and no further
treatment was required (Figure 2). The patient’s clinical
symptoms improved. She was transferred to the intensive
care unit to be monitored for recurrent bleeding. A 24-Fr
thoracic catheter was inserted and 1,300 mL of pleural
fluid was drained, resulting in improvement of the dyspnea
and hemothorax. The patient was transferred out of the
intensive care unit 1 day after the treatment, and discharged
10 days after embolization, without any complications.
Medication, consisting of acetaminophen 650 mg and
tramadol Hcl 75 mg for pain control, was administered
twice a day while she was hospitalized. There was no
evidence of infection, therefore antibiotics were not used.
Eighteen months later, the patient was healthy and had no
findings upon examination by chest CT.

Discussion

NF-1 is a disease that involves many systems; when the
arterial system is involved, it manifests as stenosis or
aneurysm (4). Reubi er al. reported that intimal fibrosis,
which forms due to intimal proliferation, blocks the vascular
lumen and induces aneurysmal dilation of the vessel wall,
but this theory does not explain all of the mechanisms (5).
It has been reported that renal arteries are the most
frequent locations for aneurysms in patients with NF-1,
and in the thorax, aneurysms in the intercostal arteries and
subclavian arteries are frequently observed. Involvement of
the internal mammary arteries has rarely been reported (6).
The IMA is a relatively large vessel, with an average
60 mL/min of blood flow. Although the incidence is low,
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Figure 2 Thoracic arteriography at the intervention room. (A)
Extravasation of the left internal mammary artery in the pre-
interventional angiography; (B) embolization of the left internal

mammary artery in the post-interventional angiography.

even small aneurysms of the IMA are prone to bleeding,
which can result in catastrophic complications (7). In total,
two cases of IMA aneurysm rupture, related to NF-1, have
been reported. In one case, surgery was selected because of
the patient’s hemodynamic instability, and in the other case,
an embolization procedure was performed; only the latter
patient survived (8,9).

Patients with non-ruptured aneurysms and relatively
low tissue fragility, who have undergone surgery and
interventional treatment, have been previously reported
in the literature (10,11). Due to the small study size, more

effective treatment for patients with arterial aneurysms have
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not yet been determined (12). Moreover, as no multicenter
randomized study has been performed to date, treatment
methods for patients with ruptured aneurysms due to
NF-1 have not been determined. Surgical intervention,
percutaneous embolization, and a combination of the two
have been considered. Some studies insist that surgery is
the treatment of choice for hemodynamically compromised
patients, but it is difficult to control bleeding via surgical
repair of an aneurysm because of the fragility of the vessel
tissue. There is a high probability of complications, and few
cases are successful. Therefore, embolization has recently
become the preferred method and has been shown to be an
effective therapeutic option (10,13,14).We have previously
performed surgical repair of aneurysms of the intercostal
artery in a patient with NF-1, but the patient revisited the
hospital several years later because of a ruptured aneurysm
associated with an arteriovenous malformation (15,16). At
that time, we chose to use an interventional procedure as the
first line option of treatment. Compared with the case we
previously managed, the hemodynamic instability was worse
and laboratory findings also indicated more severe blood
loss in this patient. Early diagnosis was delayed because the
patient had stopped follow-up and was not able to listen to
the initial history. Surgery is the conventional treatment for
a patient in hypovolemic shock with tamponade physiology
and accompanying mediastinal shifting, but we believed that
embolization was the preferred treatment because of our
previous experience managing patients with NF-1 surgery
and the favorable results that have recently been observed (8).

To our knowledge, there are few cases in the literature
comparing surgical to the interventional treatment in
patients with NF- induced vasculopathy. Although surgery
is considered standard treatment for aneurysmal ruptures,
intervention has also been reported as a treatment option
because of the challenges associated with surgery, including
tissue fragility in patients with NF. In particular, patients
with non-iatrogenic IMA aneurysms are very rare; therefore,
the gold standard treatment for ruptured aneurysm due to
NF-1 has not yet been determined.

In this case, we report that survival was achieved using
a single stage of interventional treatment of the ruptured
aneurysm.

There are two key points consider in this case. First, NF-
induced vasculopathy can occur anywhere in the human
vascular system. Therefore, when managing patients
with NF, it should be taken into account that vascular
involvement of sites not yet reported may also occur. We
determined that the chance that our patient would survive
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surgery was low based on our previous experience (15).
Furthermore, intervention may also be a good treatment
option during an emergency. We believe that endo-
repair is a plausible therapeutic option and may be helpful
when choosing the appropriate treatment approach in
patients with NF. We also suggest that the percutaneous
embolization is preferred for the treatment of aneurysms,
even if they rupture.
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