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Abstract
Neurofibromatosis type 1 (NF-1) is an autosomal dominant disorder characterized by café-
au-lait spots and neurofibroma. Vascular NF-1 lesions are rare, but bleeding from such
lesions can sometimes cause lethal complications because surgical hemostasis is difficult to
achieve due to the fragile nature of the surrounding blood vessels and soft tissue. In recent
years, some reports have suggested that transcatheter arterial embolization (TAE) is an
effective treatment for vascular NF-1 lesions. We report the cases of 2 NF-1 patients who
developed intratumoral hemorrhaging and were successfully treated with TAE.

© 2014 S. Karger AG, Basel

Introduction

Neurofibromatosis type 1 (NF-1), which was previously known as von Recklinghausen
disease, is an autosomal dominant disorder linked to the proximal portion of the long arm of
chromosome 17 that affects 1 in 3,000 individuals [1]. The protein generated by this
disorder is called neurofibromin. Neurofibromin exhibits tumor suppressor activity; i.e., it
controls the functions of the Ras protein, and is considered to cause various lesions including
neurofibromas by inducing abnormal cytostatic activity. However, in recent years it has also
been suggested to act via non-Ras-based pathways; thus, its mechanisms of action require
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further clarification. The major clinical features of NF-1 are café-au-lait spots, dermal and
plexiform neurofibromas, and skeletal abnormalities. The incidence of vascular conditions
associated with NF-1, including stenoses, aneurysms, and arteriovenous malformations, is
about 3.6% [2]. However, NF-1 vasculopathy-related complications are associated with
increased morbidity and mortality, particularly among younger patients [3, 4].

Case Report

Case 1

A 77-year-old man fell off his bicycle and bruised the back of his head. He was examined
at a local hospital. A computed tomography (CT) scan revealed a hemorrhage in the occipital
region so he was admitted to the hospital, where he went into shock and was transferred to
our hospital 9 h after the injury.

On examination, he was found to be alert, his blood pressure was 91/54 mm Hg, his
pulse rate was 126 beats/min, and his oxygen saturation level was 100% whilst breathing
through a face mask (5 liter/min). Anemia of the palpebral conjunctiva subsequently
developed. Severe swelling and tenderness were observed from the left occipital region to
the left side of the neck (fig. 1). Laboratory analysis revealed a blood hemoglobin level of 6.2
g/dl, but this recovered to 10.0 g/dl after the transfusion of 14 units of erythrocytes. We
immediately performed a contrast-enhanced CT scan. However, during the scan a mass in
the patient’s neck suddenly began to swell and obstruct his airway. He underwent emergen-
cy intubation. A second contrast-enhanced CT scan revealed an intratumoral hemorrhage,
extending from the lower jaw to the left side of the neck and the displacement of the trachea
to the right (fig. 2). Thus, he immediately underwent transcatheter arterial embolization
(TAE). A left vertebral artery angiogram demonstrated that the branches of the vertebral
artery extending into the rear of the neck had expanded and proliferated markedly, and
extravasation of contrast material was detected in the peripheral branches (fig. 3). We
superselectively embolized the artery using an infusion catheter before injecting gelatin
sponge. A subsequent left subclavian artery angiogram depicted extravasation of contrast
material in the peripheral branches of the transverse cervical artery. We embolized the
artery by injecting an emulsion of n-butyl-2-cyanoacrylate and iodized oil at a ratio of 1:4
(Histoacryl/Lipiodol) (fig. 3).

The TAE was successful, and the hemorrhage gradually reduced in size. Since the nar-
rowing of the patient’s airway improved, the patient was extubated at 8 days after admis-
sion. Subsequently, the hemorrhagic region exhibited autolysis, and the ulcers on the back of
the patient’s head and left shoulder were drained. He underwent a free skin grafting at 21
days after admission. The patient’s wounds completely healed, and he was discharged at 41
days after admission (fig. 4).

Case 2

A 33-year-old woman developed a huge pseudoneuroma in her right thigh; she had
undergone six tumor resection operations and an above-the-knee amputation. Suddenly, she
complained of pain in her right thigh. Her blood pressure was 89/77 mm Hg, and her pulse
rate was 128 beats/min. Severe pain and swelling developed in her right thigh (fig. 5). Her
blood pressure was immediately increased by fluid administration. A contrast-enhanced CT
imaging showed an aneurysm, which had ruptured, resulting in a huge intratumoral
hemorrhage (fig. 6). We immediately performed TAE, and extravasation of contrast material
was detected in the peripheral branches of the lateral circumflex femoral artery (fig. 7). We
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embolized the contrast material leakage sites by injecting an emulsion of n-butyl-2-
cyanoacrylate and iodized oil at a ratio of 1:4 (Histoacryl/Lipiodol). After the TAE had been
completed, the patient’s blood hemoglobin level fell to 6.2 g/dl, but it was successfully
restored via the transfusion of two units of erythrocytes. The patient was discharged without
complications.

Discussion

Greene et al. [5] classified the arterial lesions associated with neurofibromatosis into
two types. In the first type, larger vessels such as the aorta, carotid artery, etc., are surround-
ed by perivascular neurofibromatous or ganglioneuromatous tissue, leading to intimal
proliferation, thinning of the tunica media, and the fragmentation of elastic tissue, resulting
in aneurysm formation or stenosis. In the second type, smaller vessels are affected by
dysplasia rather than neural malformations.

Pereira et al. [6] hypothesized that the vascular lesions that develop in NF-1 are caused
by neurofibromin stimulating the proliferation of smooth muscle cells and endothelial cells
and impairing their destruction, leading to increases in the vulnerability of the vessel wall
and the extent of stenosis and a reduction in the integrity of the endothelial layer cell. In
addition to the blood vessel fragility mentioned above, as significant angiogenesis occurs
within diffuse neurofibromas it is often difficult to achieve hemostasis using sutures. Miura
et al. [7] reported 12 cases of spontaneous hemothorax involving Japanese NF-1 patients. In
their report, surgery was performed in 10 patients, and half of the patients died due to blood
loss despite treatment. In addition, pressure hemostasis is even difficult to achieve in cases
involving bleeding from soft tissue close to the body surface due to the fragile nature of the
skin and connective tissue in NF-1 patients.

In recent years, there has been a tendency to use TAE to treat intrathoracic hemorrhag-
ing in NF-1 [8-10]. In such cases, TAE is performed as follows: a catheter is inserted under
fluoroscopic guidance, the leakage site is confirmed using contrast-enhanced angiography,
and embolization is performed using an embolic material and a coil. TAE is considered to be
minimally invasive and has the advantage of only embolizing selected arteries. The present
two cases involved patients that went into shock due to intratumoral hemorrhaging, but it
was possible to perform TAE safely by first stabilizing the patients’ with blood transfusions
and intubating them for airway management. In case 1, partial necrosis of the tumor
occurred after TAE, but the wound was successfully closed with a free skin graft. Bleeding
was not a problem as the main blood vessels leading to the tumor had been embolized. Some
previous studies have reported that TAE was effective against hemorrhaging in the neck,
chest cavity, or abdomen in NF-1 patients. Based on the above points, we recommend
performing TAE in cases of intratumoral hemorrhaging involving the extremities or soft
tissue close to the body surface because surgical hemostasis is very difficult to achieve.

Conclusion
We have successfully used TAE to treat 2 NF-1 patients that fell into hemorrhagic shock.
Arterial lesions are rare in NF-1 patients, but can be life-threatening if major bleeding

occurs. TAE is minimally invasive, and thus, should be considered to be the first-choice
treatment in such cases.
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Fig. 1. Case 1: image showing severe swelling and pain in the patient’s neck.
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Fig. 2. CT scan obtained after intubation showing an intratumoral hemorrhage and the displacement of
the trachea to the right.

Fig. 3. a Left vertebral artery angiogram (lateral view) showing angiogenesis in the tumor (arrows). b Left
vertebral artery angiogram (frontal view) showing extravasation of contrast material in the peripheral
branches of the vertebral artery (arrows). c Left subclavian artery angiogram showing extravasation of
contrast material in the transverse cervical artery (arrow).
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Fig. 4. a Image showing an ulcer on the hematoma on 21 days after admission. b The patient’s wounds
have completely healed 41 days after admission.

Fig. 5. Case 2: image of the patient showing severe swelling and pain in her right thigh.
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Fig. 6. CT scan showing a huge intratumoral hemorrhage in the patient’s right thigh.

Fig. 7. Right lateral circumflex femoral artery angiogram showing an aneurysm and extravasation of

contrast material.
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